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Twenty years ago a lot of people saw this Animal. 


Some closed their eyes and gently slumbering ever since have failed to read our advertisements 
in which has been recorded the fact that COCHRANE OIL SEPARATORS are giving complete pro- 
tection from oil to more than 8,000,000 horsepower of boilers, operating under all kinds of conditions 
in all kinds of plants. Water heated in a Cochrane Heater is so free from oil, because of the effect- 
iveness of the separator attached to and forming a part of the heater, that it is used satisfactorily, not 
only for boiler feeding, but also for such delicate processes as brewing, ice making, the dyeing and 
bleaching of textiles, etc. 

Where exhaust steam is utilized in heating or drying systems or in calendering rolls, cooking 
kettles, etc., a Cochrane Independent Oil Separator placed in the exhaust line prevents the system from 
becoming fouled with oil and insures that the condensed returns can be used. 

We have introduced important innovations in the design and arrangement of steam heating and 
drying plants. Frequently wecan effect a saving of from Fifty to Five Hundred Dollars, as compared 
with the usual open or closed heater arrangement. Remember, FIFTY to FIVE HUNDRED DOL- 
LARS. Worth the trouble of writing us about your plant? Want a copy of our treatise on “Steam’’? 


HARRISON SAFETY BOILER WORKS, 


17th and Clearfield Sts.., PHILADELPHIA, PENN. 
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To Keep Your Boilers Clean 
You’ve Got To Use A Dean 


We don’t mean clean of scale only, but of soot as well. 


We don’t mean merely the soft top layers of scale nor the 
soot that can be blown out or scraped off by ordinary means—we 
mean every layer of scale or soot, clean down to the wall of the tube. 


Any cleaner will remove some scale—the DEAN will remove 
it all, and the DEAN is the only cleaner that will remove both 
soot and scale in the same operation. 


THOROUGHNESS OF WORK 
QUICK RESULTS 
DURABILITY 


are three good reasons for using any device—they are the three 
cardinal virtues of the DEAN. 

Try the DEAN in one of your boilers. ‘Try it in a “clean” boiler 
and note the additional amount of scale it will remove. Note how 
long it will take to clean a tube clean. Some cleaners may run 
through a tube quicker, but as for cleaning the tubes—that’s another 
question. Shall we loan you a DEAN for trial in one boiler ? 


WRITE FOR BOOKLET No. 130. 


The Wm. B. Pierce Company, 
Jewett Building, Buffalo, N. Y. 


LONDON OFFICE, NEW YORK OFFICE, CHICAGO OFFICE, 
13-15 Wilson Street, 20 New Street, 1001 Monadnock Bldg., 
Finsbury, London, F. C. Tel. 5120 Rector. 7 Chicago, Ill. 
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THE DEAN BOILER TUBE CLEANER 
Removing Scale from a Water Tube Boiler. 
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THE DEAN BOILER TUBE CLEANER 
Removing Scale froma Return Tubular Boiler 
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The Power Of A Post Card 


Drop Us A Post Card And We’ll Send You 


FREE 


A Fine Large Brass Grease Cup 
An Engineer’s Collapsible Lunch Box 
And A Large Can Of Our 


Keystone Grease 


We pay the express charges and give you a chance to try the World’s 
Greatest Lubricant free. All we want is the data suggested below. 


See Our Ad. On Inside Back Cover. 
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On what bearing will sample be tested - - - . » - - sw ew wes Its width. . . 





Keystone Lubricating Clo., pniatettin®, pa. 


~~ England Office—10 Oliver Street, Boston, Mass. New York City Office—96 Warren Street. 
Chicago Office—1210 Tacoma Building. Southern Office—610 Chartres Street, New Orleans, La. 





| Northwestern Office and Warehouse—502 McPhee Building, Denver. San Francisco Office and Warehouse—268 Market Street 
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MAKE NO MISTAKE 


WELONT 

















PRET EL aT PR ROT Te 


SIZE 










ONLY THE 
PACKING 


WITH THE 


BIG RED 


ee cp» 
QUAKER CITY RUBBER CO. } corse Philadelphia, U.S. A. 


SOLE MANUFACTURERS NE \ 629 MARKET STREET 


P.P.P. PACKING 


We've adopted this big Red ‘‘D”’ solely to protect you from the hord of imitations 
that unscrupulous dealers are offering as ‘‘Just as good as P. P. P.”” A great 
feature of Daniel’s P. P. P. is the gland pressure. You know how it is with 
most packings—jam up the gland hard, result—heavy friction on rod. How 
different with P. P. P.—set the gland up with the finger and thumb just to the 
packing. That’s all! Should it leak or blow, give it time to warm up and get 
set to the rod. If it does not take up within a reasonable time, set the gland 
up firm against the packing to compress it slightly for a minute or two, then 
immediately set the gland back as far as it will go, without leaking, and leave it 
alone. ‘There is no resistance to be overcome by the rod traveling back and 
forth, as there is with other packings where the gland is set up hard and the 
packing jammed in tight. 


Write today for our P. P. P. booklet. 


QUAKER CITY RUBBER CO. 


PHILADELPHIA PITTSBURG CHICAGO 





An edsorbem O11 C, 


Mes of red ana bo 
BEWARE OF Inert Olt Cushion tasuring aren ane edivate 
ARE OF INFRINGED < sm” terinG periect lubrication. 


RINGERS aND IMITATORS 
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V OLUMES have been written authoritatively on 
the excess cost of producing a given horse- 
| | power in boilers that are coated with incrustation. 

Scale one-thirty-second to one-sixteenth inch 
thick increases the fuel consumption ten to fif- 
teen per cent., and greater scale thickness means greater 
loss of heat. 





In these times of keen competition, when the greatest 
manufacturing economy must be exercised, the Engineer, 
Superintendent, Manager, Owner, are vitally interested. 
in reducing these unnecessary operating expenses. 


That the boiler water troubles are being successfully 
handled by the Dearborn Company, in 11,000 steam 
plants, keeping boilers clean, and preventing waters 
from pitting boilers and tubes, the work being done 
under a combination scientific laboratory and _ practical 
engineering guidance, should appeal to the discriminating 
operator desiring to better results. 


Gallon samples of waters required for analysis, after 
which we will tell you how to remedy the troubles ycu 
experience, and the cost to do it right. 
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SMOOTH-:ON | 


Iron Cement 
For Permanently Repairing 


SMOOTH-ON is as neces- 
sary to the modern power 
plant as lubricating oil. 


There’s scarcely a repair 
to boiler, tank, pipe or 
casting, where ‘‘Smooth- 
On”’ will not effect a quick 
and permanent CURE. 


The Engineer who keeps a 
supply of it on hand, 
keeps out of difficulties. 
For ‘‘Smooth-On”’ is al- 
ways easy to apply as 
paint, paste or putty, and 
always does the work. 


It is easy to detect any of 
the rank substitutes for 
“Smooth-On”’. They will 
not withstand the action 
of water, while genuine 
*‘Smooth-On’”’ Cements are 
as lasting as the metal 
itself. 


Catalog? 





Leaks 
Blemishes 
Blow-Holes 
Breaks 
Cracks 
And All 
Similar 


Troubles 


SMOOTH-ON MANUFACTURING COMPANY 


JERSEY CITY, N. J., U.S.A. 


Chicago Warehouse 
- 61 N. JEFFERSON STREET 


English Branch 
8 WHITE ST., MOORFIELDS, LONDON, E.C. 


San Francisco Warehouse 
94 MARKET STREET 
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SAY A LOT ABOUT' 


. GARLOCK 
PACKING 


BUT 


IT ONLY NEEDS 
ONE TRIAL TO 
CONVINCE YOU 
THAT IT IS THE 
VERY PACKING 
THAT YOU WILL 
ALWAYS DEMAND 
ON FUTURE 
REQUISITIONS 
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IT Is 


GARLOCK 
PACKING 









The Arigvavers N-Y. 


Garlock EA. For ait 
Combination Vy. Air Rods 


ihe 
Packing SS KY On 


Style No. 222 3 Compressors 










FIBROUS and METAL 
PACKINGS 


FOR ANY CLASS OF SERVICE 
UNDER ALL CONDITIONS 












THE GARLOCK PACKING COMPANY 
Head Office & Factory: PALMYRA, N. Y. 


PHILADELPHIA 


CHICAGO SEATTLE NEW YORK 
BIRMINGHAM, ALA. ST. LOUIS DENVER CLEVELAND 
NEW ORLEANS PITTSBURG BOSTON BUFFALO 
SAN FRANCISCO 


PORTLAND, OREG. 


BALTIMORE 
NORFOLK 
DETROIT 
PALMYRA 


HAMBURG, GER. 
ELLWOOD CITY, PA. 


CINCINNATI 
LOS ANGELES 


AND IN PROMINENT CITIES. 
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AUTOMATIC INJECTORS 


1886-1998 }WIN THE LAUREL, WREATH fSates 500,000 


The World’s Standard Boiler Feeder 


Manufactured by 





Penberthy Injector Company 
355 Holden Avenue 
Detroit, Mich., U. 8. A. 
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Coralline Boiler Compound stands unique and pre-eminent 
as a preventative—an eliminator of steam boiler incrustation or 
scale. Its basic principle is of a vastly different nature than 
that which has heretofore been used for this purpose, and this 
base when combined with the proper ingredients counteracts the 
deleterious effect of the carbonates and sulphates contained in 
the feed water and produces a Compound that will soften and 
dissolve the hardest boiler scale in existence. When properly 
used it will keep a boiler as free from scale, and as clean as it 
was when“it left the shop new. 





Send us a gallon of the same water you use in your boilers or 
a piece of scale formed by the use of this water. We will make 
an analysis of same and it can be forwarded to us at our expense. 


We will prepare a barrel of Compound as per analysis shown 
from the water you use, ship the same to you freight pre- 
paid, with instructions'for its proper usage, and charge you noth- 
ing unless you find it perfectly satisfactory to you in every respect 
and’a more economical investment than any goods of the sort you 
have ever used. 


in your office as a guarantee to you that you will be under no ex- 


| Remove this page from this publication, place the same on file 
pense providing we fail to accomplish all that is herein printed. 





Coralline Drug & Chemical Co., 


465 Greenwich St., New York, N. Y. 
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REPEAT ORDERS | 


ARE 


MERIT PROVERS 














Three ‘‘Units’’ connected and operated as one filter. 


The Buick Motor Co., Of Flint, Mich., 
Has Just Ordered Its Sth 


Burt Unit Oil Filter 


Here’s a quotation from their letter: ‘‘We have yours of the 4th. In 
reply would say that the fact of our placing additional orders for Unit 
Filters is an indication that we are thoroughly satisfied with them. The 
“Blank”’ Filter is not as good as the ‘“‘Burt”’ Filter.”’ 


And that’s only one of many similar letters from well-known 
concerns. 


Unit Filters satisfy because they do the business perfectly. The oil is 
thoroughly filtered, washed and cleansed at the rate of 200 to 250 gallons 
per Unit per day—and as more capacity is desired more Units can 
be added, any number operating as one. 


Doesn’t such a system appeal to you? 


Send for our new 96-page Catalog. 


THE BURT MFG. CO., 232 Main St., Akron, 0., U.S.A. 


Largest Manufacturers of Oil Filters in the World. 
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Setting the Valves of a Russell Engine 


Thorough Study of Complete Valve Movement of Four-valve Engine 
with Meyer Cutoff and Separate Exhaust Valves of Rotative Type 





BY 


The Russell four-valve engine is illus- 
trated in the accompanying photographs. 
Fig. 1 is a front view and Fig. 2 the 
rear or valve-gear side. The steam chest 
is shown at A, Fig. 2, in which are located 
the main steam and cutoff valves. The 
two exhaust valves are at B and C, Fig. 
2, and their back bonnets may be seen at 
B and C, in Fig. 1. The cutoff eccentric 
rod is shown at D, Fig. 2, and the main 
eccentric rod, which drives the main 
steam and exhaust valves, is immediately 
behind the cutoff rod. The main eccen- 


HUBERT E. 


A further understanding of the design 
and arrangement of these valves may be 
had by reference to Figs. 3 and 4, the 
former being a horizontal section through 
the cylinder and valve chest, and the 
latter a vertical section through the steam 
chest, showing the steam valves in place 
and a cross-section of the exhaust valves 
and ports. In both figures the same let- 
ters designate the same part. The main 
steam valve is shown at A and the cut- 
off at B riding over the main valve; VV 
are the exhaust valves, DD the steam 


COLLINS 


the main rocker E of Fig. 2 by the reach 
rod N. The steam passes the throttle into 
the steam chest P, and after leaving the 
cylinder passes into the exhaust chamber 
Q underneath. The plates SS, in con- 
junction with the springs shown, prevent 
the valves from slamming. 


EccENTRIC PosITIONS IN RELATION TO 
CRANK 


The position of the main and cutoff 
eccentrics in relation to the crank and 

















tric rod is to be seen at D, Fig. 1. The 
main rocker arm E, Fig. 2, transmits the 
eccentric motion direct to the main steam 
valve and indirectly turns the exhaust 
valves. The cutoff rocker F transmits 
the cutoff or governor-eccentric motion 


direct to the cutoff valve. It will be ap- 
Parent that this valve gear is of a design 
unli ‘e any other on the market. The ad- 
Mission is controlled by the main steam 


Valve and the cutoff by the cutoff valve, 
Wnile exhaust release and compression 
regulated on each end separately by 
the exhaust valves. 


are 


FIG. I. FRONT VIEW OF RUSSELL ENGINE 

ports on the side and EE the exhaust 
ports on the bottom of the cylinder; F F 
are the exhaust-valve plugs which are re- 
movable with the valves; GG are the 
connecting bolts which hold the two ends 
of the main valve together and H H are 
the cutoff-valve bolts. The main valve 
stem, represented by J, connects the valve 
A to the rocker E of Fig. 2, while the 
cutoff-valve rod K connects the cutoff 
valve to the rocker F of Fig. 2. The ex- 
hause wristplate L is connected to the two 
exhaust valves by the rods MM and to 


governor, and the relative position of the 
governor wheel on the shaft are shown in 
Fig. 5. The crank pin is at the point 
marked A, the main eccentric at B, the 
position of the cutoff eccentric while giv- 
ing maximum cutoff is at C, and while 
giving minimum cutoff at D. While the 
cutoff eccentric is at the point of maxi- 
mum cutoff, the governor parts are in the 
positions shown by the full lines, and the 
dotted lines show positions for minimum 
cutoff. In its operation the governor- 
cutoff eccentric has a range of 110 de- 
grees. 
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VALVES AND VALVE MOovEMENT 

The exact arrangement of the steam 
and exhaust valves in the cylinder of one 
of these engines is shown in Figs. 3 and 4, 
but in order that the relative movements 
of the four valves may be studied to bet- 
ter advantage during one revolution of 
the crank, the main steam and _ cutoff 
valves, from Fig. 6 on, are shown in cross- 
section above the exhaust just as if they 
were situated on top of the cylinder. 
With this arrangement of illustrations 
it is easier to get an idea of the direction 
of motion and positions at different points 
of the stroke. will be obtained. In Figs. 6 
to 13, inclusive, the same reference letters 
refer to the same part, so that an explan- 
ation of one figure will cover them all. 

Fig. 6 shows the main steam valve A A 


and the cutoff BB situated over the 


POWER AND THE ENGINEER. 


steam valve. In this figure the exhaust 
is at point R on the eccentric circles. 

As the main steam valve controls the 
steam admission only, it is shown lapped 
at GG the usual amount and at PP 
sufficient to cover the ports at all times. 
It will be noted that with all the valves 
in a central position, as in Fig. 6, the out- 
side edges K K of the cutoff valve over- 
lap the steam ports L L at the ends of the 
main valve, leaving an effective opening 
which equals in area the other ports L 
in the main valve. The steam is at first 
admitted through the three openings at 
the end of the main valve into the main 
port before it enters the cylinder port D. 
The two inside ports on each end of the 
main valve are negatively lapped by the 
cutoff to such an extent that when the 
outside port is wide open they are closed. 





December 1, 1908. 


engine to turn in the direction of tl 
arrows at the eccentric circles, we wi 
proceed to set the main eccentric ahea 
to the position it should occupy to gi 
lead, leaving the cutoff eccentric still 

its central position. The condition would 
then be as shown in Fig. 7, where on 

the steam valves are shown. It can th: 

be seen that the cutoff valve closes the 
ports of the main valve on the crank end, 
so that the lead of the main valve would 
be of no service. The cutoff eccentric 
is then advanced to the position shown in 
Fig. 5 and also in Fig. 8, where the posi- 
tion of all the valves is shown when the 
engine is ready to start from the crank 
center. Noting the position of the main 
and cutoff valves in Fig. 8, it will be seen 
that the two are still traveling in the 
same direction, and if they were travel- 








| 3 
f 


if ‘ 











steam ports DD in the upper half, and 
the exhaust wristplate W, the valves V V 
and the exhaust ports E E in the plugs 
F F in the lower half. The circles H and 
C are the head- and crank-end eccentric 
circles, respectively, which are shown for 
convenience in locating the positions of 
crank and eccentrics at any time. The 
crank is indicated by X, the main eccen- 
tric by M and the cutoff eccentric by C O. 
The valves are all shown in their central 
position in which the main steam and 
exhaust valves show lap. The main eccen- 
tric operates the main steam valve direct, 
so that the position of the main eccentric 
X on the circle indicates the relative posi- 
tion of the main valve, and as the same 
eccentric operates the exhaust valves 
reciprocating from the same rocker arm 
the position of the exhaust movement is 


directly opposite to that of the main 


FIG, 2. VALVE-GEAR SIDE OF RUSSELL ENGINE 


and when the two inside ports are just 
full open the end port is open enough so 
that the combined area of the three ports 
equals that of port D. It will also be 
noted that the widest port in the main 
valve does not equal port D in width. 
These points will be brought out more 
clearly in subsequent figures. 

In the lower half of Fig. 6 the wrist- 
plate IV, which operates the exhaust 
valves, is shown with the hook-rod pin at 
N. The two valve rods OO, together 
with the center lines of the valve cranks, 
are shown in full, while the dotted lines 
show the two extreme positions of these 
parts. The dotted curves show the re- 
spective paths of travel of each pin. The 
exhaust valves are shown lapped, and the 
two arrows show the direction of travel 
while the valves open. 

With the crank on its center, and the 


ing at the same rate of speed there would 
be only one port (the end port of the 
main valve) open for the admission of 
steam on the crank end. But by referring 
to the eccentric circles it will be 
that the main valve is traveling faster and 
will overtake the cutoff valve before it 
reaches the extreme of its travel, opening 
up the ports LL along the edges K K 
enough to make the total port area equal 
the total area of the large port of the 
main valve. This can be easily under 
stood by referring again to the crank 
end eccentric circle, where it can be see! 
that while the cutoff eccentric moves fr 

point r to 2, the cutoff valve has m« 

only the distance 3; at the same tim« 

main eccentric has moved a distance « 

to that of the cutoff eccentric, or f 

point 4 to 5, but the 
moved the distance 6, or nearly 


seen 


main valve 
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FIC. 4. VERTICAL SECTION THROUGH VALVI CHEST 
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times as much as the cutoff. As shown in 
Fig. 8, the edges K K are line and line 
with the port edges, but when the eccen- 
trics had moved the distances indicated, 
the two valves would be admitting steam 
through the three ports. 

Having noted the position of the steam 
valves in Fig. 8, it will also be seen that 
the head-end exhaust valve has opened 
to a considerable extent, while the crank 
end has closed a like amount. The wrist- 
plate is traveling in a direction opposite 
to the main eccentric, and the exhaust 
valves in the direction of the arrows. In 
Fig. 9 the point of cutoff has been reached, 
the two steam valves traveling toward the 
left of the diagram. It will be noted that 
the cutoff valve has traveled faster than 
the main steam valve, overtaking it and 
cutting off the steam on the crank end as 
shown. The cutoff valve travels fastest 
here, for the reason that the cutoff eccen- 
tric first enters the area of travel which 
transmits the fastest motion to the valve. 

For the same reason that the main 
valve was traveling fastest in Fig. 8, it is 
traveling slowest in Fig. 9. The maximum 
point of cutoff in these engines is about 
75 per cent. It will be noted that the 
head-end exhaust valve has begun to 
travel in the direction to close the ports 
and the crank end is traveling in the di- 
rection to open the valve. Fig. 10 shows 
the positions when the crank-end exhaust 
valve has reached the point of release. FIG. 5. THE GOVERNOR IN OUTLINE 
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The steam valves are still traveling in the to release the steam over the three edges 
same direction as in Fig. 9, and as both of I, 2 and 3 at the same time, and although 
them have cut off steam on the crank end, — a the valve partially closes the port E at 
no attention need be paid them in this ihe ae this moment, the closure is not enough 
figure. Turning to the crank-end exhaust to reduce the effective area to a_ less 


valve, it will be noted that it will start FIG. 6 amount than the area uncovered by th 
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edges I, 2 and 3, and as the area in- 
creases at one place, so it does at the 
other. The head-end exhaust valve has 
closed before the other has reached the 
point of release. Figs. 11, 12 and 13 show 
the positions of all the valves for lead, 
cutoff and release on the head end, after 
which the crank will have arrived at the 
position shown in Fig. 8 and completed 
one revolution. 

The exhaust-valve action is _ fastest 
while releasing and closing. This can be 
clearly understood by referring again to 
Fig. 6, where the wristplate is on the cen- 
ter of its throw. In this illustration the 
center of the wristplate is on the same 
line YZ as the center of the exhaust 
valves, and so long as the valve-rod pins 
GG travel above this center line, they 
will cause the exhaust valve to travel with 
the greatest speed when the pin moves 
from G to P, and slowest when traveling 
from G to J. In this instance we have 
selected the crank end for illustration. 
When the two pins G’ at each end of the 
rod O move to the points P, we get the 
distance z, and when they move to /, we 
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of cutoff and is controlled by the gov- 
ernor. 

3. The exhaust valves rotate and are 
of such design as are used on Corliss en- 
gines, being triple-ported. 

4. The main steam and exhaust valves 
are operated by the one main eccentric 
on the shaft. 
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SETTING THE VALVES 

These instructions are given with the 
assumption that there are no shop marks 
to go by. It may be explained that the 
eccentrics of these engines are made in 
halves, so that they may be removed after 
the engine is assembled. 

First, place the main eccentric on the 




















FIG. 7 


5. The main eccentric is advanced as 
usual to overcome lap and lead, and the 
cutoff eccentric is ahead of the crank 
about 170 degrees when giving maximum 
cutoff, following the crank about 80 de- 
grees when giving minimum cutoff. 
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shaft with its strap in place and connect 
the eccentric to the top end of the rocker 
arm. The main eccentric should be so 
placed latterly on the shaft as to come 
close up to the main bearing. After con- 
necting the eccentric to the rocker, pro- 











get the distance 2. While the pins are 
moving the distance 1, the valve is either 
opening or closing and is traveling fast, 
and when the pins are moving the dis- 
tance 2 and back, the remains 
lapped. 


valve 


ESSENTIAL FEATURES OF THE, VALVES 


he essential features of this arrange- 
t of the four valves brought out in 
this study are principally : 
i. The main valve controls admission 
e, always covering the port after cut- 
off until it opens for lead. 
The cutoff valve controls the point 
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When the lap of a single-ported main 
valve is 25 per cent. of the travel, the cut- 
off eccentric follows the crank to give the 
maximum cutoff and is ahead of the crank 
when giving minimum cutoff.. The posi- 
tions of the eccentric are reversed when 
the lap of the main valve is less than 25 
per cent. of the travel, as in this case. 


ceed to even up the travel of the latter 
as follows: Revolve the eccentric for- 
ward around the shaft until the extreme 
points of travel on the rocker arm are 
noted. Then place the eccentric so that 
the rocker is in the center of its travel. 
If the rocker arm is not perpendicular 
when on its center, loosen the sheath nut 
at the eccentric end of the rod and either 
shorten or lengthen it to bring the rocker 
arm exactly upright. When this position 
of the rocker arm is correct, and while it 
is still central, fasten the eccentric so as 
to hold it there and proceed to connect the 
reach rod from the lower end of the 
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rocker arm to the exhaust wristplate. 
Connect the two valves to the wristplate 
by means of their respective valve rods, 
then adjust the length of the reach rod 
so that the pins G G G’ G’ are exactly level, 
as in Fig. 6. The exhaust wristplate will 
then be central. This can be verified by 
placing a mark on the wristplate hub and 
on the washer at the end, and by noting 
if the mark on the hub moves exactly the 
sane distance each side of the mark on 
the washer in one revolution’ 

With the main rocker arm still in a 
central position, place the main steam 
valve in a central position over the ports 
as it appears in Fig. 6, put in the valve 
stem connecting it with the rocker-arm 
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ancy between the two ends, even it up 
on the valve rod, but allow slightly more 
lead on the head end. 

After securing the main eccentric in 
position, turn the engine over until the 
main valve is in a central position again. 
Then proceed to pull around the governor 
wheel with its cutoff eccentric and even 
up the throw of the cutoff rocker arm 
in the same manner as the main rocker 
Then place the cutoff valve in a central 
position on top of the main valve, so that 
its outside cutting edges are equidistant 
from those of the main valve, as in Fig. 6, 
and secure the valve in place with its 
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governor, turn the engine until cutoff 
occurs on one end. Make a note of how 
far the crosshead has traveled to get the 
maximum cutoff, then turn the engine 
until the cutoff on the opposite end occurs 
and note the difference. If there is a 
marked difference in the minimum cutoff, 
alter the length of the valve rod to even 
it up and keep it down to 5/32 inch of 
the crosshead travel, or practically zero. 

After fastening the governor case in 
place, proceed to set the exhaust valves 
for compression. Starting with the crank 
on one center, turn the engine in the di- 
rection of its travel until the crosshead is 














valve stem fast to the rocker-arm pin. within 2% inches of the end of its travel, 
To set the cutoff eccentric, rotate the and then set the exhaust valve, on the 
_— - - 
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pin and with the adjusting nuts on the 
valve stem secure the valve in place. A 
good method of ascertaining the accuracy 
of this adjustment of the valve to its seat 
is to scribe a line along the admission 
edges of the main valve on the valve seat. 
By moving the valve over it can be ob- 
served if the lines on each end of the 
valve seat are the same distance from the 
edge of the cylinder port. When this 
has been done, set up on the adjusting 
nuts on the valve stem and sheath nut 
on the eccentric rod and proceed to set 
the eccentric to give lead to the steam 
valve. 

First set the engine on one center and 
roll the eccentric ahead of the crank in 
lirection the engine is to run until the 
proper lead is given to the main steam 
valve. Then make the eccentric fast to 
the shaft. The builders allow about 5/32 
steam lead. Place the engine on 

pposite center and note if the lead 
is ‘he same. If there is much discrep- 
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FIG, II 


engine in the direction it is to travel 
until the crosshead has moved about 5/32 
inch from the end of its stroke. Block 
the governor weights out against their 
outer stops in the position shown by the 
dotted lines in Fig. 5, and then revolve 
the governor case until the cutoff valve 
has just closed the ports of the main 
valve. In this position the eccentricity 
of the cutoff and main eccentrics will be 
about 150 degrees apart. Now fasten the 
governor case to the shaft with the 
weights still blocked, turn the engine to 
the next center and note if the cutoff is 
the same. It may not be quite the same 
owing to the angularity of the rods, etc., 
but make no changes yet. Allow the 
weights to come to rest on the hub of the 





end opposite to which the crank started 
from, so that its edges are line and line 
with the edges of the ports, with the valve 
traveling in the direction to cut off or 
close. By taking the back bonnets off the 
exhaust-valve chest, marks will be ob- 
served on the end of the plugs and valves 
which correspond to the cutting edges of 
both. The valves can be set by these 
marks. The exhaust-valve cranks are 
clamped to the valve stem, as shown at 
B and C, Fig. 2, and by loosening up on 
these clamps the valves can be_ turned 
while they are being set to suit the con- 
ditions. 

After setting the valves, go over all 
nuts on the valve and eccentric rods and 
fasten them securely, also the main eccen- 
tric and governor. Replace the back bon- 
nets on the exhaust chests, and in plac- 
ing the steam-chest cover in position, be 
sure to have the plates SS, Fig. 3, and 
the springs under them in proper posi- 
tion. After everything is adjusted and 
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the covers fast, try the governor by Then to get more speed, set up on the Catechism of Electricity 
moving the weights by hand in and out to springs or take off weight. 
sec that they are perfectly free and that To get less speed, slacken the springs 7 
the steam valves are not pinched under or add weight. 841. Show by means of a diagram how 
the cover. Then place the governor To make the governor less sensitive, ‘/¢ losses in a motor vary with the load. 
springs in position with proper tension. slacken the springs and take off weight. Fig. 273 shows the variation of these 
To make the governor more sensitive, losses in a 15-horsepower direct-current 
THE GOVERNOR set up on the springs and add weight. motor working on a_constant-potential 
lo know that the governor is properly To correct for sluggishness, set up on circuit. The field-winding current and 
assembled and in correct position on the the springs. speed being constant at: all loads, the 
shaft, note the following: On a right- Generally speaking, when the governor losses due to the resistance of the field 


hand engine running over, the parts will regulates closely and a change in speed is winding, the friction of the moving parts 
desired, the spring tension should not be and the armature-core loss are practically 
changed, but the desired speed should be the same for all loads. The armature cur- 
obtained by changing the weights. More rent, however, will vary as the load 
weight gives less speed, and less weight changes and this causes the armature- 
more speed. Moving the weights toward winding loss to vary as shown. The 
the rim of the wheel, or moving the spring scales at the side of the diagram give in 
clip on the weight arm toward the weight watts and the equivalent horsepower the 
to get more purchase, has the effect of 




















Armature Core Loss 





hand engine running under. To change 
from a right-hand engine running over Field Winding Loss 
to a left-hand engine running under, the 
wheel would be turned around side for 
side. On a right-hand engine running 


| less weight. Moving the weights toward -— 
. . aml 
the hub of the wheel, or the spring clip 
away from the weight, has the effect of "t 
more weight. 3 
To move the spring clip too far affects = 
the sensitiveness of the governor as well | i 
| — 
| 
j | = 
A++14UH488 
| 
i | 
FIG. 14. CENTRIFUGAL GOVERNOR a yy 
i 
. oo : . Usef ae i 1 | | 
be mounted as in Fig. 14, with the right- ul Work is . | 5 
° . ° ° ¥ Qa 
hand weight arm hanging down and the Armature Winding Loss aa fla | | | 6 
‘ ‘ Me . | | | 4 
left-hand arm in the position shown. This Friction Loss L| | o 
arrangement also holds good for a left- . j— t - as 
o 
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: , \—4 \ } { + © 
under or a left-hand engine running over, \ | \| | | 3 
the weight arm will hang downward on \ ‘ . o + 
the left, the pin being placed in the vacant } | \ iN 
hole seen at the top of the spoke. To \— XI i ~ 
change from a right-hand engine running } | 1 | 

. . | | 4 
under to a left-hand engine running over, J ne | | + | sh 3 
» ~ A | | | 
turn the wheel around side for side. In | | | ) \| | | a 
E 4 ———— +—__ ——_+__ \4 4 — 
other words the weight must always fol- ' ‘ t | Rank a 
. ; ‘ R d ; eee earn cree SAA Sy AANAANT ANAND O b 

low the pivot pin of its arm in the direc- I VTA OO) Wo: j 3 
‘ i : te 4 cs SURREY Gans NAS AAAAAAA CANAAN Seine teens Soe he saab nee fete ane - 4 4 -~ 
tion of engine travel. t } NY : \ Wy RQ ; 

i E : } SP SSS PPP Ppp PPP ~ \ } 

The governor is of the centrifugal ! j VX i | = 

. . ts 7 “a5 Bm vet 
type and regulates by advancing the 0 1 2:3 4 5 6 7 8 g lo i ll 2 Bi uM bb 
Shr g eee ig ; ‘ Horsepower Output ! 
eccentric or retarding it in its position in j oan ‘ : ! : : 
‘ 2, 000 

relation to the crank, thus hastening or : ° 6,000 8,000 10,000 12,000 

' f ; Watts Output 
holding the point of cutoff without alter- 

\ ‘ing the travel and the lap of valve re- FIG. 273. DIAGRAM SHOWING DISTRIBUTION OF LOSSES IN A_ 15-HORSEPOWER DIRECT- 
maining the same. The weights are CURRENT MOTOR ON A CONSTANT-POTENTIAL CIRCUI1 


pivoted at the ends of the arm by the 
pins near the rim of the wheel. and their as the speed, and a radical change should electrical power supplied to the motor. 
outward motion is resisted by springs. not be made without the advice of the The scales at the bottom give in the same 


The eccentric is fastened to each weight builders. When changes of tension on terms the output of the motor. 

arm hy links and is counterweighted to the spring or in the amount of weight 842. How much electrical power must 
offset the weight of the reciprocating are made in any way, the same amount ot be given the motor represented by the dia- 
parts attached. change should always be made on each gram in Fig. 272 to make it. give 4 horse- 

When first working the engine up to spring or weight, as the case may be To power? 

Spec or the purpose of adjusting the change the direction of rotation or one Follow the straight line from the 4 
ZOV r, screw up on the springs and of these engines, turn the eccentrics to horsepower point at the base of the dia- 
keep setting the weights out farther on positions opposite to those for the initial gram up to the slanting line and then 
the s until the speed and sensitive- direction and hang the weight arms ac- follow at right angles a line to the side 


ness about right. cording to the directions here given. scale, where it will be seen that the neces- 
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sary electrical power for this case must be 
4000 watts, or about 5.4 horsepower. 

843. What is the electrical efficiency of 
a motor? 

The electrical efficiency is the ratio of 
the total power developed by the motor 
(not the net power delivered by it) to the 
total power supplied it. 

844. How does the commercial effici- 
ency of a motor vary with the load? 

The commercial efficiency decreases as 
the load decreases. This may be seen 
from Fig. 272, for at 13.5 horsepower it 
is 13.5 ~ 15.4 — 8&8 per cent., and at 4 
horsepower it is 4 + 5.4 = 74 per cent. 

PRINCIPLES OF ALTERNATING-CURRENT 
Morors 

845. How does an alternating-current 
motor differ in construction from a direct- 
current motor? 

The chief difference between them is 
the absence of a commutator in the 
synchronous alternating-current motor. 

846. Explain how an alternating-cur- 
rent motor operates without a commu- 
tator. 

A commutator is used on a direct-cur- 
rent generator to convert the alternating 


current developed in the armature wind- - 


ing into direct current, and in a direct- 
current motor to change the direct cur- 
rent again into alternating current for 
use in the armature. Suppose, now, the 
armature windings of a  direct-current 
generator and of a direct-current motor 
be connected together with their commu- 
tators omitted. Apparently, the same con- 
ditions would exist as with the use of the 
commutators, but that is not entirely true. 
The motor would run satisfactorily only 
when the alternating impulses from the 
generator caught the armature coils of 
the motor systematically in the same posi- 
tions in which reversal would be accom- 
plished by a commutator. Consequently, 
for a certain speed of the generator the 
impulses will be efficient only when the 
armature of the motor is revolving at 
such a speed that each coil passes its 
proper reversal point simultaneously with 
each reversal of the generator current. 
With the same number of poles on both 
generator and motor, this condition will 
be satisfied only when both are running 
at exactly the same speed, at which time 
they are said to be “in step” or “in syn- 
chronism;” hence a motor so operating is 
called a “synchronous” motor. 

847. If the number of poles on the 
motor is not the same as on the genera- 
tor, will the motor operate satisfactorily? 

Yes; when the speed of the motor is 
such as to satisfy certain conditions. 

848. IVhat are the conditions to be 
satisfied ? 

The number of field-magnet poles on 
the motor, multiplied by the speed of the 
armature in revolutions per minute must 
be equal to the number of poles on the 
generator multiplied by the speed of its 
armature in revolutions per minute. For 
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example, if an 8-pole generator, running 
at 1200 revolutions per minute, supplies 
current to a 6-pole motor, the motor 
must run at 8 & 1200 + 6 = 1600 revo- 
lutions per minute. 

849. Js the speed of a synchronous 
motor expressed in other terms than the 
Speed of the generator and the number of 
poles on the machine? 

Yes; but the speed and poles of the gen- 
erator determine the matter after all. The 
speed of the motor in revolutions per 
second is equal to the product of the fre- 
quency of the supply current divided by 
half the number of poles on the motor. 
Representing the frequency in cycles per 
second by f and the number of field-mag- 
net poles by Pp, 

. = revolutions per second. 
p 

The frequency, however, is equal to 
half the number of poles on the generator 
multiplied by the revolutions of its arma- 
ture per second. 

850. Are there any disadvantages in- 
herent in the synchronous motor? 

The synchronous motor possesses sev- 
eral disadvantages, one of which is its 
inability to start up from rest without 
outside assistance. It is usual, therefore, 
to start a synchronous motor unloaded or 
very lightly loaded by some mechanical 
means so that its speed is such that it will 
be in step with the generator supplying it, 
before closing the circuit between them. 

851. Has the synchronous motor any 
other disadvantages? 

A second disadvantage is that its field 
strength must bear a definite relation to 
the load. So long as the load is no 
greater than the torque of the motor is 
sufficient to pull, the motor, after being 
properly started, will continue to run at 
synchronous speed. However, the moment 
the drag due to the load exceeds that ex- 
erted between the magnet poles and the 
armature, the speed will decrease and the 
motor will drop out of “step.” 

852. What should be done when this 
occurs ? 

The motor should be cut off from the 
supply circuit at once and the load re- 
moved until the motor has been started 
again. 

853. For what purposes is a synchro- 
nous motor best adapted? 

For work where there is a constant load 
to be driven at a uniform speed. For all 
purposes where 100 horsepower or more 
is required continuously for many hours 
at a time, as for example in pumping sta- 
tions, the 
useful. 

854. What are the advantages of the 
synchronous motor? 


synchronous motor is very 


It can be adjusted to be practically non- 
inductive in operation, or to act like a 
condenser of large capacity, causing the 
current to lead the impressed electromo 
tive force and thereby compensating the 
inductance in the circuit and improving 
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the power factor; when supplied with cur 
rent at constant frequency and prope 
voltage, it maintains actually 
speed unless subjected to an 
load. 

855. What are the principal feature 
of difference between the operating con 
ditions of a synchronous motor and thos, 
of a direct-current motor? 

The field magnet of a synchronou 
motor is separately excited and therefor 
can be kept constant regardless of change: 
of load. When the load increases, mo: 
current is necessary in the armature t 
keep up the output, but if the frequen: 
remains constant the counter-electrom: 
tive force of the motor cannot be d 
creased by decreasing the speed, as is th 
case with a direct-current motor; thx 
speed is strictly constant. The increas 
in current is obtained by the automatic 
shifting of the phase relation between th 
motor and the alternator supplying it 
Under light loads the counter-electromo 
tive force of the motor is nearly opposit« 
in phase to that of the impressed electro 
motive force, and but little current flows 
through the armature of the motor; as the 
load increases, it momentarily retards the 
armature until its counter-electromotiv« 
force becomes shifted in phase far enough 
from exact opposition to the impressed 
electromotive force to allow sufficient in 
crease in the current through the motor 
to pull the additional load. When this 
condition is attained there is not any fur 
ther tendency for the armature to slip, 
and it will remain in exact synchronism 
with the generator, but with the arma- 
ture lagging behind the position of exact 
phase opposition at any instant of time 

856. What would happen if a synchro- 
nous motor were heavily overloaded 

Its armature would be dragged farther 
and farther behind the phase of the im- 
pressed electromotive force until it finally 
fell out of step; then it would stop run 
ning. 


constan 
excessiv« 





Small Motors in Nuremberg 


Nuremberg, in common with the larger 


number of German cities, operates its own 
street-railway lines and its electric-light 
and gas plants, and in recent years has 
undertaken to furnish power to small 
manufacturing or other concerns. Thi 
number of motors now exceeds 1009, 
practically all of which are inside the city 
limits. These motors are for the most 
part small, furnishing at the close of 1907 
a total of 2369 horsepower, or an average 
of 2.6 horsepower per motor. The city 
charges 20 pfennigs (4.76 cents) per | 
pér horsepower for smaller motors an 
pfennigs (4.28 cents) per hour per hi 
power for large motors. The user poys 
for connections with street wires and 

the use of meter, the charges depe1 g 
on the amount of power used and ot ict 


conditions.—IVestern Electrician 
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Frieadly Criticism and Suggestions Based on a Personal Investigation 
of Twenty Representative Gas Power Plants in the United States 





BY 


Several months ago the writer began a 
series Of visits to producer-gas-power 
nts for the purpose of learning the 
«perator’s side of the story. The manu- 
jncturers of this kind of machinery are 
prolific in their literature describing the 





mense savings possible in labor as well 
It was therefore 
the purpose of these visits and consulta- 
tions to learn, as far as possible, the act- 
ual experiences of users of gas power for 
checking up and comparing them with the 
builders’ claims. Another object in view 
was to obtain from owners, 


as in fuel consumption. 


managers 

opinion 
based on their experiences with the equip- 
ment they were using of what changes or 
improvements they would recommend, de- 
scriptions of the troubles and difficulties 
they had experienced and of the means 


and operators expressions of 


- . 


steam power or who would install a steam 
plant if he were going to put in a new 
one. Sdme of them have had unpleasant 
experiences in getting their 
plants into satisfactory 


gas-power 
working condi- 
tion, but a large number of these trace 
their troubles to insufficient capacity in 
some part of the installation. The fol- 
lowing suggestions are based directly 
upon the experiences of these users, and 
the dimensions of apparatus recommended 
reflect the aggregate opinions of the ma 
jority of operators visited. 


RELATION OF DIMENSIONS TO OUTPUT 

In selecting a gas-producer plant it is a 
safe proposition to consider the capacity 
of each of the several parts that makes 
the complete unit and finally to select such 
sizes as seem likely to produce results 


GENERATORS. 


HB. P. Inside Diameter. 
25 2 feet O inches 
35 2 feet 4 inches 
50 2 feet 10 inches 
60 3 feet 1 inch 
75 3 feet 6 inches 
100 4 feet O inches 
125 4 feet 6 inches 
150 4 feet 10 inches 
175 5 feet 3 inches 


200 5 feet 8 inches 


WeET SCRUBBERS. 


H. P Diameter. Hight. 
25 18 inches 9 feet 9 inches 
35 21 inches 10 feet 3 inches 
50 26 inches 11 feet 0 inches 
60 28 inches 11 feet 5 inches 
75 32 inches 12 feet 0 inches 
100 36 inches 12 feet 9 inches 
125 41 inches 14 feet 3 inches 
10 44 inches 14 feet 9 inches 
175 48 inches 15 feet 5 inches 
V0) 51 inches 16 feet 0 inches 


they had used to these diffi- 


culties. 


overcome 


The whole producer-gas-power problem 
being still in a more or less experimental 
‘tage, there is a lack of definite reliable 
information on the subject, and it would 
scem that the aggregate experiénce of a 
large number of operators would be of 
Value not only to persons considering the 
adoption of this type of power plant, but 
all general investigators of the subject. 
Visits, when the object was 
explained there was in every case a cor- 


In these 


ome extended and a perfect wil- 
‘ingne nanifested to answer any and all 
luestt and in most cases to give a 
ull such 


ssion of opinion as to 


ng s the operators would suggest 
re installing a new plant. In 
‘tion it is interesting to note 

yet to find a user of gas pro 
d engines who 


would prefer 


Outside Diameter. Hight. 
3 feet 6 inches 6 feet 6 inches 
3 feet 10 inches 6 feet 10 inches 
4 feet 4 inches 7 feet 4 inches 
4 feet 7 inches 7 feet 7 inches 
5 feet O inches & feet 0 inches 
6 feet O inches 8 feet 6 inches 
6 feet 6 inches 9 feet 6 inches 
6 feet 10 inches 9 feet 10 inches 
7 feet 3 inches 10 feet 3 inches 
7 feet S inches 10 feet S inches 
Dry SCRUBBERS. 7 
m. P. Diameter. Hight. 


3 feet 0 inches 
28 inches 3 feet 0 inches 
34 inches 6 feet 0 inches 
37 inches 6 feet 0 inches 
42 inches 6 feet 0 inches 
48 inches feet 0 inches 
52 inches feet 0 inches 
58 inches feet 6 inches 
63 inches feet 6 inches 
68 inches feet 6 inches 


25 (single) 24 inches 
35 (single) 
50 (double) 
60 (double) 
75 (double) 
100 (double) 
125 (double) 
150 (double) 
175 (double) 
200 (double) 


srststegs 


required with the least trouble and least 
expense of upkeep. A few dollars more 
expended in the original outlay may re- 
sult in the saving of as many dollars a 
year in renewals and repairs. 

One of the principal troubles is that 
manufacturers of producer-gas_ plants 
have been trying to get the price down 
to about the same per horsepower that 
steam boilers are sold for, and in order 
to do this have increased the rating of 
the producers per unit of inside cross-sec- 
tion of the generator. If a steam boiler 
were offered to supply an engine of stated 
horsepower and its heating surfage or 
grate surface were less than the standard 
which has been established, the purchaser 
would immediately know that the seller 
boiler too 
small for the work required, but gas pro- 


was attempting to supply a 


ducers seem to have no standard of rat- 
ing and are offered in almost as many dif 


1. 8 © @ FS 


ferent sizes per unit of engine output as 
ditferent 
sizes are named at all, they arc 


there are manufacturers. If 
usually 
hight of the 


mention of the 


the outside diameter and 
generator, without any 
thickness of linings, ete. As floor space 
is usually a valuable consideration, that 
producer manufacturer who names the 
size occupying the least of this valuable 
space often scores an advantage with the 
prospective purchaser. 


THe GENERATOR 


Small inside diameter means excessive 
draft through the fire. If a fire is forced, 
as will be necessary with too small an in 
side diameter, the results will be clinkers 
and blow holes or chimneys through the 
fire bed, with excess CO: and weak gas; 
clinkers fused to the lining, and burning 
out of grates. If sufficient steam is used 
to keep down the excessive heat, the re 
sult is likely to be too much hydrogen 
in the gas, with the attendant engine 
troubles. 

Small 


means of thin 


outside diameter obtained by 


linings entails excessive 


radiation and low efficiency. The lining 
should never be less than g inches thick 
even in the smaller sizes and a too-horse 
power, or larger, producer should have 
at least 12 inches of generator lining. The 
lining next to the fire bed should be of 
the best 


and there is less conductivity of heat if 


quality of refractory material, 
the lining is built up in two thicknesses. 
consists of a 


As good a lining as any 


course of soft or salmon “common 
bricks” put in edgewise next to the stcel 
shell of the generator and laid in good 
portland cement to fill all spaces; then a 
good firebrick 6 inches thick inside the 
course of common bricks, the tirebricks 
being dipped as laid in a fine grouting of 
ground firebrick, using as little of the 
grout as possible; if the firebricks could 
be rubbed together until they make a 
close joint it would be even better than 
the grout. These firebricks should be the 
cupola or key shape made to fit the circle 
of the inside diameter of the generator, 
and all arches should be built from bricks 
especially designed to fill the spaces they 
are to be used in. 

If we take 114 pounds of coal per horse 
power-hour as a fair averag of combus 
tion and 1o pounds of ceal per hour per 
fuel Ix d Cross- 


square foot of internal 


section, with 9 inches of refractory lining 


up to 100 horsepower and at least 12 


gIo 


inches of lining on all larger sizes, the 
generator will give good gas without forc- 
ing and without excessive heat in the zone 
of complete combustion. Taking a 200- 
horsepower producer on this basis, we 
have 250 pounds of coal as the quantity 
to be gasified per hour at full load, and at 
10 pounds per square foot of internal area 
25 square feet will be necessary; this 
means a cylindrical space 68 inches in 
diameter, and with a 12-inch lining the 
outside diameter will be 92 inches. 
Another requisite to be taken into con- 
sideration is the depth of the fuel bed 
in the generator. 
should 


Practice has shown this 
never be less than the inside 
diameter up to 6 feet; above this size the 
depth can be adjusted by the operator as 
his experience indicates the best working 
results. The total hight of a generator 
will therefore be the aggregate of the 
space required under the grate, the thick- 
ness of the grate, sufficient space for 
ashes on the grate to prevent the grate 
from burning out, a depth of fuel bed 
equal to the diameter, and whatever stor- 
age capacity for fuel is above. 
Assuming again for a 200-horsepower 
producer 18 inches for the ashpit below 
the grate, 12 inches for the thickness of 
the grate and the ashes to protect the 
grate, 68 inches depth of fuel bed, 24 
inches above the fuel to the gas outlet, 
the hight will be 1o feet 4 inches to the 
top of the generator; above this the coal- 
feeding hopper, say 32 inches high, is 
mounted; this makes the hight over all 
13 feet. Such a producer should have a 
working platform around the top of the 
generator of sufficient size to enable the 
operator to handle his bars, pokers and 
tamps, without having to stand directly 
on the top of the generator while doing 
his work. 


desired 


A comfortable stairway, with 
easy rise and tread and hand rails, from 
the floor of the producer room to the plat- 
form should also be provided. 

If a movable grate is used to work the 
ashes, there should be provided a door or 
opening of sufficient size to allow the 
cleaning of the grate, and the center of 
the hight of this door or opening should 
be at the grate level. This will allow the 
removal of any clinkers formed in the 
fire bed when worked down to the grate 
before they have an opportunity of be- 
coming fastened or fused to it. 

If the air is heated before it enters 
the generator under the grates, the size 
of the air inlet should be proportioned 
according to the amount of the expansion 
of the air by the heat it has absorbed. 
In a suction ptoducer no more air will be 
drawn into the generator than is neces- 
sary to make the gas the engine requires, 
no matter how large the air inlet, but it 
is necessary that this air inlet be con- 
trollable ; 


ducer is not 


sometimes, as when the pro- 
in operation, it should be 


entirely closed. 
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THE VAPORIZER 

In order to make steam for the pro- 
ducer some builders provide coils of pipe 
inclosed in the gas pipe between the gen- 
erator and the scrubber, the hot gas com- 
ing in direct contact with these coils, to 
which the water is led, and the outlet of 
the coils being in the air pipe leading to 
the bottom of the generator. Unless such 
coils are kept full of water they will soon 
burn out, and if kept full of water the 
flow of steam to air inlet is not controlled 
With a 


steady flow of steam into the geyerator, 


by the volume of gas being made. 


the composition of the gas being made 
will be changed with every change of the 
load of the engine; on the other hand, if 
the flow of steam is regulated to vary 
with the volume of gas being made, then 
the pressure of steam in the vaporizer 
time the load 
Another difficulty with vapor- 


coils will change every 
changes. 
izing coils, due to impurity of the water, 
is the deposit in*the coil, which it is 
almost impossible to clean out. If the 
steam is generated elsewhere and run 
through a coil to superheat it, there is 
less liability of this trouble, as the larger 
percentage of solids in water is in’ the 
form of carbonates which separate and 
deposit at steam-making temperatures. 

In other types of producer a corru- 
gated pipe is used to convey the gas from 
the generator to the scrubber; this is 
jacketed and water is trickled on the out- 
side of the corrugated pipe and vaporized. 
The air is drawn through the same space 
and is also heated and absorbs the steam, 
carrying it into the fuel bed. In this type 
the amount of water fed to the vaporizer 
is regulated by the vacuum in the gas 
main. This seems to give as nearly auto- 
matic regulation as has been devised. 

In other types of producer the water 
for steam purposes is dropped upon a hot 
plate near the bottom of the generator 
around the fire bed just above the grate. 
This has the disadvantage of absorbing 
heat from the fuel bed instead of utilizing 
waste heat. 

There are some producers which do 
not pre-heat the air admitted to the gen- 
erator, but take the air directly from the 
producer room through doors under the 
grates; the builders claim that the saving 
of grates by letting the air keep them 
cooled is worth more than the heat con- 
served by utilizing the waste heat of the 
they forget 
that every heat unit taken from the gas 
between the generator and the scrubber 


outgoing gas, but seem to 


leaves that much less heat to be washed 
out in the scrubber, which effects a sav- 
ine of water required for the plant. 


Tue Wet SCRUBBER 


The wet scrubber of a gas producer 
should be of ample size to cool the gas 
to atmospheric temperature or lower, 
and wash out most of the impurities. For 
this apparatus a good rule to usg is to 
make its diameter three-fourths that of 
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the inside diameter of the generator ind 
the hight one and one-half times the hicht 
of the generator shell. For example, i: a 
100-horsepower producer were 4 feet ‘n- 
side diameter the wet scrubber should be 
3 feet inside diameter, and if the gence+a- 
tor shell is 8 feet 6 inches high, the scrub- 
ber should be 12 feet 9 inches high. When 
filled with the proper amount of baffling 
and scrubbing material, the scrubber will 
have space for about 30 cubic feet of cas. 
A too-horsepower gas engine running at 
full load and using 12,000 B.t.u. per horse- 
power-hour will use 160 cubic feet of 125- 
B.t.u. gas per minute. The wet scrubber 
will therefore be emptied five and one 
third times every minute, or, in other 
words, the gas must be washed and cooled 
in about eleven and one-third seconds 
and would require about 8% gallons of 
water per minute; if the diameter of the 
scrubber were reduced one-third the vol- 
ume of water necessary to cool and scrub 
the gas would have to be doubled. Gas 
must be cooled below 90 degrees Fahren- 
heit to enable it to give up the impuri- 
lies it carries in suspension and_ even 
lower than this to let go its moisture. lf 
the gas passes warm into the dry scrub 
ber, the baffling materials in the dry scrub- 
ber will require changing much oftener 
than when the gas is properly cooled. 
Some manufacturers of producers pro- 
vide wet scrubbers filled with 
slats laid in lattice form. The sprinkler 
above them keeps the whole mass wet, and 
the gas passing through the small spaces 
and changing its direction of flow at every 
layer of slats is thoroughly cooled and 
gives up its suspended impurities. The 
manufacturers claim that by flooding the 
wet scrubber occasionally with water the 
deposited impurities are washed from the 
slats. It is certainly quite a job to re- 
move and replace them if it should be- 


wooden 


come necessary, and some operators after 
removing the slats a couple of times have 
thrown them away and substituted coke 
in their place as being less expensive and 
easier to clean. 

In most wet scrubbers the baffling and 
scrubbing material is coke and in nearly 
all plants the wet scrubber has only one 
compartment, with one tray at or near the 
bottom and a door or manhole opening 
just at the top of this tray. When neces- 
sary to clean out the scrubber, a'! the 

. 


material is removed through the door | 
manhole, and it is replaced through the 
top, the opening at the tray being closed. 
Other wet scrubbers have a number ol 
trays with large openings at each tray, 
so that any of the compartments can be 
examined and cleaned if necessary and 
refilled. The single compartment appears 
to be easier to care for, notwithstanding 


the necessity for taking out all of the 
coke for cleaning. 
Sprinklers of a type not likely to be 


come clogged or stopped should be pro- 
vided in or near the top of wet “ub- 
The sprinkler should preferal'y be 


bers. 
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of a kind and size to fill thoroughly with 
spray or mist the space in which it is 
located, that the tray immediately below 
the sprinkler may be thoroughly drenched 
with water at all times. If a number of 
trays are used and there is a space be- 
twee the top of the baffling material on 
one tray and the next tray above there is 
less likelihood of the water passing down 
through the scrubber in streams; it will 
trickle from tray to tray and absorb more 
heat from the gas passing through it. 
Another good plan is to have one or two 
trays of material: above the spray to 
absorb any moisture the gas may carry in 
suspension after passing through the 
spray. The space or spaces above the 
spray can be filled with oil-soaked excel- 
sior. If the pores of the excelsior fiber 
are filled with oil it cannot absorb mois- 
ture, but will gather the moisture on the 
surface and when sufficient for a drop is 
accumulated, it will drop into the water 
space below. 


THe Dry SCRUBBER 
Many manufacturers of producer-gas 
plants do not provide a separate dry 
scrubber, but utilize the space in the top 
of the wet scrubber as a dry scrubber. 
This is not good economy. A separate 
dry scrubber with two compartments 
should always be provided and the piping 
between the two scrubbers so arranged 
that the gas can be turned into either part 
of the dry scrubber at will. The dry 
scrubber should be equal in area to the 
inside of the generator and the depth of 
each part should be sufficient to accom- 
modate at least 2 cubic feet of scrubbing 
material and give I cubic foot of space 
next to the outlet. Here, again, oil- 
soaked excelsior is a good scrubbing ma- 
terial and should be packed as closely as 
possible. 


Suction Pirpe VAacuuM 


Another matter to be given careful con- 
sideration is the size of the delivery pipe 
of the simple suction producer or of the 
induced-draft type, where an exhauster 
is installed between the wet and dry 
scrubbers and the gas is delivered to the 
engine under a slight pressure. There 
are some plants in which the vacuum be- 
tween the engine and the producer is as 
high as 12 inches and some as low as 2 
inches. With 2, or even 4, inches of 
vacuum the engine can draw the gas it 
requires without difficulty, but when 6 
inches or higher vacuum is required, an 
exhauster can be installed and driven by 
Separate power with a saving. If a suc- 
tion producer plant is so arranged that its 


vacuum changes from time to time as the 
lire changes, it is rarely advisable to put 
the extra load on the engine. Suction 


Producers up to, say, 200 horsepower, are 
entirely practical; for any size above this 
it is safer and more economical to operate 
the induced-draft type. ; 

In any size where the gas is to be used 
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by more than one engine, or where gas is 
used both for heating or furnace work 
and for power, it is better to install the 
induced-draft type. The exhauster will 
take care of all the gas made, supplying 
the engine as well as the furnaces and 
obviating the liability of one robbing the 
other. If the exhauster is properly con- 
nected and by-passed it will take care of 
any variation of load or draft on the gas- 
supply main. When the gas is delivered 
to the engine under pressure it is im- 
portant that the pressure should be throt- 
tled, if necessary, to about atmospheric 
pressure at the intake of the engine; 
otherwise, it is liable to affect the air sup- 
ply at the mixing chamber. This control 
can be effected either by a pressure-reduc- 
ing valve or by a small gasometer; the 
latter will probably be more satisfactory. 


CoMPLETE PRODUCER DIMENSIONS 


Taking as the standard the dimensions 


gII 
First Boiler Plate Mill in 


America 


By W. S. AtcHISON 


In presenting this brief history of the 
origin and “Old 
Mill,” it is necessary to state that while 


development of the 


it was widely known as having been estab- 
lished in 1810, the actual and _ original 
establishment of the works dates back to 
the year 1790, when Isaac Pennock, the 
great-grandfather of the present manage- 
ment, built a mill and began the manufac- 
ture of iron at a place now called Rokeby, 
and situated on Buck Run, Chester county, 
Pennsylvania, about four miles south of 
Coatesville. He was 
in this pioneer industry, notwithstanding 
that he had been 


signally successful 


raised a farmer and 

















“THE OLD MILL” 


previously stated for the different parts 
of a producer-gas plant, a list of dimen- 
sions for different horsepower capacities 
would be about as in the tables on page 
go9. 





A gas producer for the use of pulver- 
ized fuel (Le Genie Civil, Vol. LI) con- 
sists of a receiver, circular in plan, lined 
with refractory material. Near the bot- 
tom and almost tangential to the circum- 
ference of the lining is inserted the dis- 
charge pipe of a fan blower by means of 
which the pulverized fuel, together with 
the requisite quantity of air, is introduced. 
The producer is started by making a wood 
fire and then blowing in the coal dust by 
means of the fan. A very high tempera- 
ture is produced which slags much of the 
ash, which is withdrawn every six or 
eight hours, this being the only cleaning 
required. Owing to the high temperature 
the tar is converted into gas. The largest 
plant at present using this system vields 
600 horsepower continuously from an in- 
ferior quality of coal. 


ventured into a business with which he 
was entirely unfamiliar. 

The mill first built was called the “Fed- 
eral Slitting Mill.” Charcoal slabs were 
heated in an open charcoal fire, rolled out 
into plates and then slit up into rods for 
general blacksmith use. In 1810 he bought 
a sawmill property on the Brandywine 
at Coatesville, which he converted into an 
iron mill known at that time as the 
“Brandywine.” It was, therefore, in the 
year 1810 that the “Old Mill” was located 
on the site which has been developed into 
the large plant now in operation, covering 
many acres of ground and giving steady 
employment to a large number of men. 

In 1816, Dr. Charles Lukens, a son-in- 
law of Isaac Pennock and grandfather of 
the present management, came into posses 
sion of the property and carried on the 
business of iron making up to the time 
of his death in 1825. It was between these 
dates that the first boiler plates produced 
in this country were made in this mill. 

Doctor Lukens died at an early age, 
and in accordance with his special re- 





QI2 
quest, was succeeded by his widow, Re- 
becca W. Lukens, who continued success- 
fully to carry on the business, although 
severely handicapped by the fact that in 
those days there were no railroads. The 
finished imaterial had to be teamed to 
Philadelphia, a distance of 38 miles, or 
26 miles to Wilmington, while the coal 
used was hauled from Columbia, about 
42 miles away. However, in spite of these 
difficulties, she carried on the iron-making 
business with the assistance of a superin- 
tendent to look after the works and em- 
ployees, while she herself assumed full 
control and management of the commer- 
cial end. Mrs. Lukens was considered an 
extraordinary business woman, and she 
built up a business which has remained 
in the family for four generations and 
has been continuously successful up to 
the present time. It was in her honor 
that the name of the works was changed 
from “Brandywine” to “Lukens.” 
Originally the plates .were made from 
single charcoal blooms, the blooms being 
made in the old-fashioned forge fire, then 
reheated over an ordinary grate fire and 
rolled into plates or sheets. The plates 
were shipped without being sheared; the 
shearings those days were cut into 
nails. Afterward a reverberatory heating 
furnace introduced, enabling the 
scrap to be worked up. The plate rolls 
of that time, as nearly as known, were 
16 18 in diameter and 
from 3 to 4 feet long between the hous- 
ings, being driven by an overshot water 
It is said that many times when 
as if the mill would stall, the 
workmen for the water 
wheel, climb up on the rim and by their 
united weight help the “pass” through the 
rolls, thus preventing a “sticker,” which 
fire-cracked and 


in 


Was 


about to inches 


wheel. 
it looked 


would rush 


invariably meant rolls 
later on broken ones. 

Increasing business necessitated more 
power and the overshot wheel was sup- 
planted by a breast wheel, geared to con- 
vey more power to the rolls, and in addi- 
tion a heavy flywheel introduced, 
being one of the first examples of stored 
momentum applied to a water wheel. The 
mill was operated with this equipment 
until 1870, when a modern steam plate 
mill was erected nearby with chilled rolls 
25x84 inches. The “Old Mill” was after: 
ward used as a puddling mill to prepare 
stock for the new modern mill. The pres- 
ent property of the Lukens Tron and Steel 
Company covers an area of over 200 acres, 
upon which stand twelve large buildings 
equipped with the latest and most ap- 


was 


proved machinery, with a capacity of 
mammoth proportions. 
The picture of the “Old Mill” was 


sketched over fifty years ago for the use 
of the one bank then doing business in 
Coatesville. From that picture the en- 
graving was made, and the sketch still 
walls of the bank, which is 
the National Bank of 


adorns the 


now known as 


Chester Valley. 


POWER AND THE ENGINEER. 
A Problem of Pressures 
By F. C. Hetms 


Some time ago there was considerable 
space in these columns devoted to “A 
Simple Problem in Mechanics.” I would 
like’ to submit the following solution of a 
little variation of this same problem, the 
conditions of which are presented in the 
accompanying illustration. A cylinder of 
10 square inches internal area is fitted 
with two pistons, the inner faces of the 
two being 5 inches apart with atmospheric 
pressure between them. Behind each pis- 
ton is a pressure of 50 pounds per square 
mch, gage, and the pressure exerted on 
the pistons is transmitted to a_ spring 
balance, as indicated in the figure. The 
problem is to compute the reading of the 
spring balance with conditions as shown 
in the sketch, the air being compressed 
between the pistons while the spring bal- 
ance is being extended until the pressures 
are equalized. The figure given as clear- 
ance between the pistons is with the cords 
taut and the spring balance registering 
zero. To elongate the spring of the bal- 
ance I inch requirés a pressure of I00 
pounds. per square inch. 
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brium obtains, it will be necessary t . 
sort to Mariotte’s law for compressio: of 
gases at constant temperature, which 5 
that the product of the pressure and \\]- 
ume is constant for a constant mass of 
in a closed vessel. Therefor 
have: 


gas 


P,= 


Lhd 
V 1 


in which P and P, are absolute pressiyes 
Hence our equation of equilibrium wil 


10 P2 = 10 P, + 100X: 


i =e oe SOS 


(5 ae X) 10 TOO .\ 


Cancelling and reducing we get: 


647 = —239_ + 100 X. 


5 
Clearing fractions, 
3235 — 647 X = 735 + 500 X — 100 X* 
Transposing and collecting, 
100 X* — 11.47 X = — 2500; 
X*? — 11.47 X = — 25. 


To complete the square, add the square 
of half the coefficient of X to each side of 
the equation and get: 


50 Lb. per Sq. In. 
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THE PROBLEM ILLUSTRATED 


For 


convenience in solving let 
V = Volume between the pistons in 
cubic inches = 


5 xX i¢' = 6, 


14.7 pounds per square inch 
pressure of the atmosphere act- 
ing between the pistons when 
the spring balance stands at 
zero, 


50 pounds per square inch, gage, 
forcing the pistons together, 


= 10 square inches — area of each 
piston, and neglecting piston 
rods, this figure will be used 
for either side. 


It is evident that the force represented 
by 1o P, is counterbalanced by the ten- 
sion on the spring, or 100 X (where X is 
the distance in inches through which the 
pistons and the index of the spring bal- 
ance move from the initial position to the 
position where equilibrium obtains) and 
the pressure of the compressed air be- 


Then 


Vi = (§ — X) 10 cubic inches. 


tween the pistons. 


In order to find the value of P:, the 
pressure to which the air between the 
pistons will be compressed when equil- 


X? — 11.47 X + 


(=#47)'= (7) "— , 


5. 
2 2 


Extracting the square root, 


11.47 _ J ( rf.47 \* 
. = 2 : 


Transposing and _ performing 
cated operations, we get, 


X — 


uw 


the indi- 


X = 5.74 + 281 = &55 or 2.93, 


the latter value being the only one which 
suits the present case. This means that 
the spring balance will be stretched 2.93 
inches, or will register 293 pounds when 
equilibrium obtains, while the air between 
the pistons will be compressed toa volume 


V, = (5 — 2.03) 10 = 20,7 
cubic inches, and to a pressure 


14.7 (5 X Io) 


Pi = = 35.5 

1 20.7 35.: 
pounds absolute, or 35.5 — 14.7 20.8 
pounds gage. Hence it will be seen that 
the equation of equilibrium approxi 


mately balances when the correct figures 
are substituted for the unknown quanti 
ties as follows: 


10 X 64.7 = (10 X 35.5 + (100 X 2.93). 
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The Inspection of Steam Boilers 


Continuation of Instructions, Begun in Last Week's Issue, for the 


Guidance of the Inspector; the Right Methods Clearly Outlined 





BY 


lyre oF BorLter, LENGTH AND DIAMETER 


These data should, of course, be sup- 
plied, but while the inspection details given 
herewith may be applied to a considerable 
number of other types, the inspection is 
more especially designed for boilers of the 
horizontal tubular type. .With but slight 
changes, the inspection questions may be 
made to fit vertical-tubular boilers. Con- 
siderable change will be necessary when 
water-tube boilers are to be inspected, 
but the things the inspector looks for and 
describes are the same in all cases no mat- 
ter how different may be the arrange- 
ment of the parts in fire-tube and in 
water-tube boilers. 

The length of a boiler matters little 
to the inspector, as the pressure upon the 
heads of a boiler are the same, no matter 
whether the shell is to or 20 feet in length. 
It is only in the matter of support, in very 
long boilers, that the inspector is inter- 
ested. In modern types of boiler the 
length is usually so short that the in- 
spector may neglect that factor entirely. 

The diameter of a boiler is a vital point 
of interest, as it is one of the limiting 
factors in ultimatg strength and in safe 
working pressure of the shell, as applied 
to the longitudinal tendency to rupture. 
The pressure on the head of a boiler is 
comparatively so small that it is easily 
carried by the flange of the head, and it is 
only necessary for the inspector to see 
that the braces and stays which hold in 
place the flat-head surfaces are adequate 
for the purpose and are properly dis- 
tributed and attached to the boiler heads. 
This matter is fully covered by questions 
50 to 70. 


Jornt EFFICIENCY 

The method of calculating joint effici- 
ency will not be discussed here, but it 
will be assumed that for single riveting 
the joint efficiency is 0.56, and that for 
single and double riveting the efficiencies 
are, respectively, 0.74 and 0.76 per cent., 
while the triple-riveted double-strap butt 
joint has an efficiency of 86 per cent. of 
the strength of the solid plate. Thus, the 
stress required to rupture a 5%-inch shell 

60,000 tensile strength, 72 inches in 

imeter, joint efficiency 86 per cent., 

uld be, with a factor of safety of five, 

1al to 

60,0co X 0.625 X 0.86 


36 x 5 = 179 


inds working pressure. The thickness 
heads is usually increased a little to 
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make up for the reduction of thickness 
during the operation of flanging. Other- 
wise, the head plates need not be thicker 
than those of the shell except for what- 
ever strain there may be exerted by the 
tube flanging. 


THICKNESS OF SHELL 


Question 3 shows how the shell thick- 
ness vitally affects the ultimate strength 
of a shell. Question 4 also shows that in 
calculating the strength of an old boiler 
the thinnest place in the shell must be 
taken as the plate thickness in making the 
calculations in question. There is one 
thing, however, ‘which counteracts to a 
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FIG. 8. WASHING OF TUBE ENDS AND COR- 
ROSION OF BOILER HEAD 


certain degree the loss of shell strength 
by wasting away of the plate thickness. It 
is evident that any shell plate may waste 
away until it is only 86 per cent. as thick 
as a new plate without affecting the 
strength of the boiler. This wasting, how- 
ever, must not take place upon the sec- 
tion of plate through which the rivets 
pass. In a butt-strap joint the rivet sec- 
tion cannot waste away, as that section is 
protected by the straps. It is then pos- 
sible for a 5g-inch shell to become reduced 
to 0.536 inch, or about 17/32 inch, with 
out reducing the actual strength of the 
shell. It is for this reason that some- 
times cases of grooving or wasting are 
reported as “not dangerous.” 


STAMPS ON BOILER 


Look for the stamps to be found on the 


HOBART 


shell. If it should be found that the 
grooved sheet was stamped 65,000 pounds 
instead of 60,000, then the shell would be 
good for 1904 pounds instead of 170 
pounds, and the wasted sheet could be 
reduced 23 per cent., or to about 15/32 
inch, without the wasting becoming dan- 
gerous. The name of the maker and the 
date of the making of the boiler are some- 
times valuable in determining the tensile 
strength of the material of which it is 
made. Some boiler makers stamp with 
steel figures a consecutive number on 
each boiler turned out of their shops, thus 
making it quite easy to obtain the pedigree 
of any boiler thus numbered. 
Leaky Tuspe ENps ANp Corropep Heaps 
Questions 8 to II, relating to the origi- 
nal and present diameter of the tubes, is 
important for determining the holding 
When a tube be 
comes too much reduced in wall thick 


power of any tube. 


ness, there is danger of its tearing loose 
from the head, which might be blown out 
Luckily, the 
failure of a boiler tube is almost invari 
ably heralded by persistent leakage, and 


were all the tubes to let go. 


while some leaky tubes may hold th« 
head securely, the presence of chronic 
leakage may be taken as a danger signal 
which should not be overlooked. 

Leaky tube ends and corroded heads 
frequently present the appearance shown 
by Fig. 8, in which the sketches 4 and ‘ 
are representations of tube ends as seen 
by the inspector, while sketches B and /? 
represent the same tube ends after tli 
dirt and rust have been cleaned off by 
the sharpened hook peen of the inspector's 
hammer. The slight deposit shown at /, 
sketch A, may be nothing but mud and 
ashes, or when cleaned off there may be 
found the slight rusted spot shown at /, 
sketch B. Sometimes slight leaks of this 
kind “take up” of their own accord, but 
when they do not close spontaneously 
and are allowed to continue, they usually 
increase in size and present the ‘appear 
ance .noted at F, G and H, sketch A. 
When ‘the deposits are finally cleaned off, 
it will be found that holes have been cor 
roded in both tube and head as at J, K 
and L. sketch B. The remedy, when ap 
pearances like those on sketch «I are 
found, is to clean off all the deposit, ex 
pand the tube until it is tight, then paint 
the corroded spots with red lead and raw 
linseed oil. Repeat the painting until the 
corrosion stops all action. 

When a case like that shown by sketch 
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A is neglected, it will finally be found by 
the inspector to present an appearance 
similar to that shown by sketch C, and 
when the deposit and corrosion have been 
removed there may be found no tube end 
at all, as shown at M, where there is 
merely a paper thickness of tube end. At 
N there is a little more tube left, but it 
is evident that the head-holding power of 
a tube of this kind is only very slight, if 
it holds anything at all. Where there are 
a number of such tubes in a_ head, 
particularly if they are adjacent to 
each other, the case should be marked 
“dangerous” and reported accordingly, 
while the: safe working pressure which 
may be carried by the boiler while in that 
condition will be greatly reduced. 

It may be stated here that it is not the 
office of an inspector to condemn any 
boiler even if it be decidedly dangerous. 
All that the inspector should do, and all 
that he is expected to do, is to determine 
the working pressure which the _ boiler 
under inspection can safely carry. When 
the pressure of a 150-pound boiler has 
been cut down by inspection to 40 or 50 
pounds to the square inch, there is no 
need for the inspector to condemn—the 
owner will do that quickly enough when he 
finds that he cannot operate his boiler at 
a pressure which pays. Thus the fixing 
of the safe working pressure for a boiler, 
between its maximum amount and zero, 
according to the physical condition of the 
boiler is all there is to be done, and it is a 
fine example of the importance of the in- 
spector’s work, showing the necessity for 
having that work done well. 


Joint EFFICIENCY 


Questions 12 to 14 have been partially 
answered in the preceding paragraphs. 
The efficiency of 86 per cent. of the butt- 
strap joint is found by calculating sepa- 
rately the strength of the plate remaining 
after the rivet holes have been made. 
Then the strength of the rivets is calcu- 
lated accordingly as to whether they are 
in single or double shear, and in accord- 
ance with their number and diameter. 
Then the strength of the rivet section is 
compared with the strength of the net 
plate section and the smaller one is com- 


pared with the strength of the uncut plate. _ 


When the inspector finds that the plate 
has wasted between the rivets, then he 
lowers the joint efficiency in the same 
ratio that the wasting has reduced the 
plates or the straps. If the rivets have 
suffered, or are in bad condition, either 
from wear or from poor shop work, then 
the inspector has no choice but to lower 
the joint efficiency accordingly and see 
that the safe working pressure gets a 
corresponding reduction. Truly, the boiler 
inspector is a man of a single idea, and 
that idea is to ascertain the weakest point 
of the boiler and then to cut down the 
working pressure until the strength of the 
weakest point is. sufficient to carry that 


pressure. 
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DEFECTIVE PLATES AND LEAKY SEAMS 


Questions 15 to 20 are to be treated the 
same as the tube-end questions. Find a 
weakness, if there is one, then determine 
its extent and its weight toward lower- 
ing the safe working pressure. Ques- 
tions 21 and 22 relate to a persistent tend- 
ency of boilers with dry sheets to burn 
off the edge of the sheet whenever the 
fire-door arch becomes defective and 
allows flame to shoot direct from the fur- 
nace to the tube-front smokebox. Look 
out for this defect, for sometimes excep- 
tional neglect permits a dry sheet to burn 
even into the rivets which hold the head 
of the boiler. 

Questions 17 to 19 may be treated in 
much the same manner that the leaky 
seams and the leaky tube ends were 
treated. Find where and how much weak- 
ness exists, and then deduct from the 100 
per cent. of plate efficiency, and whenever 
that reduction of efficiency falls below the 
86 per cent. of joint efficiency, then it 
must be brought up as a reduction of safe 
working pressure. But as a reduction of 
efficiency has already been brought about, 
say to 78 per cent., by trouble with the 
tube ends, then the matter of leaky seams 
or rivets will have a longer range—not 
from 100 to 86, but from 100 per cent. 
down to the 78 per cent. already found 
for the other defects. It is well carefully 
to tabulate all these defects, in order 
that no possible error be made when re- 
pairs are effected, for even if the shell 
plates had been found so defective as to 
bring the efficiency down to 80 per cent., 
this finding would not lower the rating 
of 78 per cent. already found on the tubes, 
but when the tubes are repaired then the 
rating of 80 per cent. for defective plates 
comes into force, and that percentage of 
the plate strength is all that can be given 
until repairs are made to the defective 
plates also. Then the next highest per- 
centage prevails in turn. If they are all 
tabulated, it will be easy to determine 
just what repairs must be made in order 
to bring the percentage up to a profitable 
point. , 


Bacs AND BuLGED PLATES 


Questions 23 and 25 deal with defects 
usually caused by a deposit of dirt on the 
fire sheets, and unless there are very evi- 
dent signs of distress, it is better to run 
the boiler with the bulged plates instead 
of cutting out the baggy piece and put- 
ting on a patch. Such repair causes a 
square-edge pocket which it is hard to 
keep clean. When it is necessary to patch 
a bulge in order to keep the safe working 
pressure up to standard, then cut out so 
large a portion of the defective sheet that 
the new joints will come out of the reach 
of the fire. In other words, put in a full 
width of sheet and length enough to avoid 
pockets. The usual failure of bulged 
plates is by cracking, and they should be 
carefully watched to discover such a de- 
fect the instant it takes place, for once the 
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bulged plate develops a crack the in- 
spector must cut the pressure away down 
toward the bottom. 


EXPANSION OF BoILER REARWARD 


Questions 26 and 28 should be carefully 
answered and attention in this direction 
will prevent the very annoying and some- 
times serious accident of having pipes 
break off at their intersection with the 
boiler. A blowoff pipe breaking off when 
the power load is full, causes very uncom- 
fortable. proceedings in the boiler room. 
See that the manhole frames are of types 
approved by insurance companies and give 
pressed steel the preference as noted by 
questions 29 and 30. Regarding ques- 
tions 31 and 32, the back arch should be 
placed low enough to prevent any of the 
plate in the back head over the steam 
space from being exposed to flame or hot 
gases passing through the tubes. The 
back arch should nevertheless be high 
enough so that it does not cover any of 
the tube opening. Care should also be 
taken by the inspector to see that the back 
arch is free to let the boiler go and come 
during heat changes. Sometimes the back 
arch becomes fixed against the boiler, and 
prevents the boiler from expanding rear 
ward. As a result, in certain instances 
the boiler front has been torn loose from 
its bolts and the water-column connecting 
pipes broken off. The boiler should at all 
times be free of the arch so that the ex- 
pansion of the shell may take place toward 
the rear end of the shell. 

In regard to questions 33 to 36, the 
boiler usually comes with the lugs properly 
located and fastened. Some boilers, how 
ever, are equipped with lugs made in two 
pieces, one piece being riveted to the 
shell, the other piece slipped on. Some- 
times these pieces will slide over each 
other and the motion of expansion will be 
taken up at the front instead of the back 
end of the boiler. In cases like this, the 
inspector will see that the front lug mem- 
bers are so tightly wedged with steel 
wedges that there can be no movement 
between them to disarrange the water- 
column pipe connections. 

The inspector should also see how the 
top of boiler is covered. If with brick, 
the covering should take the form of an 
arch, for it is not desirable to have sev 
eral tons weight of brick resting on the 
boiler. The side walls should also be 
built out to touch the boiler at ‘or below 
the water line to prevent the overheating 
of shell plates not backed up by water 


GacE Cocks 


Questions 37 to 39 should receive very 
close attention by the inspector. It is 
necessary that the boiler be fitted with 
three gage cocks, also that said cocks be 
correctly located as to hight. If they are 
too high, the steam space is made too 
small. If the cocks are placed too low. 
there is danger of the upper row of tube: 
becoming uncovered and burned or mad: 
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to leak. Gage cocks are no longer made 
independent and each piped separately 
into the boiler. See that a well designed 
nbination water column is used with 
h gage cocks and a water-line glass 
attached thereto. See that the bottom of 
the glass and the lowest gage cock are 


oo 


both above the top of the upper row of 
tubes. See that the water column fits the 
boiler. A column designed for a 72-inch 


diameter boiler placed in front of a 48- 
inch shell, cannot be located satisfactorily 
as to the hight of all the gage cocks. The 
answers to the three questions will fix the 
location of the cocks and glass. 


STEAM GAGE AND SAFETY VALVE 
The matter of the steam gage will be 
settled by the answers to questions 40 
to 45, and the disposition of the gage and 
its connecting pipes should be in accord- 
ance with paragraphs in the first portion 
of this article. The safety valve should 
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connection at E, hence it stands the in- 
spector to see to it that steam pipes which 
are connected with the boiler are well 
supported close enough to the boiler to 
remove all dangerous and unnecessary 
strains from the connections with the 
boiler. 

Question 49 was formerly a very im- 
portant one, as boilers were frequéntly 
found with pipes rigidly connected be- 
tween tees placed close to, and directly 
above the openings or necks. Pipefitters 
have nearly all been educated to the 
necessity of connecting boilers through a 
long pipe free to swing sidewise, with 
its own expansion and with that of the 
boiler without placing undue strain upon 
the connections, hence this question is not 
generally very important as boilers are 
now connected up. Still the inspector 
should keep an eye out for such things— 
and for everything else which can affect 
the safety of the steam plant. 
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FIG. 9. BACK ARCH AND MAIN STEAM 
PIPE SUPPORT 


not be attached to any supply or distribu- 
tion pipe. A separate opening should be 
provided into each and every boiler and 
the safety valve attached thereto with- 
out the intervention of either valves or 
more pipe than are necessary to make the 
connection. Questions 44 to 47 carry full 
data in their answers for properly under- 
standing the safety-valve situation. The 
safety valve should be tested if possible, 
by getting up steam in the boiler and not- 
ing the pressure at which the valve blows 
off. The safety valve and the newly 
adjusted steam gage should indicate the 
same blowing-off pressure, thus forming 
a check upon each other. 


SUPPORT THE STEAM PIPE 

Question 48 is sometimes a very im- 
portant one. If 20 feet or so of steam 
pipe be unsupported except by the con- 
nection with the boiler and a pipe hanger 
at the extreme end of the pipe, severe 
Strains are likely to be put upon the 
flaneed or screwed connection of pipe 
with boiler. Fig. 9 shows how this may 


happen. The pipe D is unsupported ex- 
cep! at the extreme ends, and any vibra- 
tion of the pipe up and down or sidewise 
can only result in exerting a severe strain 
pen the connection at E. Should the 
pip? happen to fill with water, a much 


grevter strain will be imposed upon the 
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FIG. I0. SCALE-OBSTRUCTED 


FEED PIPE 


Back ARCH CONSTRUCTION 

Question 50 is a vital one, and severe 
accidents have been caused by neglect of 
this matter. One form of back arch is 
shown at A, and one of the rear lugs with 
its plate and rolls at C. All the travel of 
the boiler shell, due to expansion and 
contraction, should be upon these rollers 
and the back arch should be so _ con- 
structed that there is play enough at B 
to allow free movement of the _ boiler. 
Sometimes sufficient care is not taken in 
this direction and a solid bearing is 
formed at B. When the boiler shell ex- 
pands, something must yield, and as the 
shell is anchored solidly against the heavy 
rear wall, and as the front wall is very 
light and has little bearing against the 
boiler, the friction of the front lugs is 
overcome and the boiler slides forward 
to the great discouragement of the boiler 
setting, the front casting and the feed- 
pipe and water-column connections, which 
are sometimes broken off by the forward 
movement of the boiler. 


EXTERNAL CORROSION 


Questions 52 and 53 relate to a matter 
which may cause serious trouble. Water 
leaking upon the covering of a boiler and 
finding its way to the shell for a con- 
siderable period of time, may cause cor- 
rosion which will eat a hole entirely 
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through the shell. The inspector should 
look closely for anything of this kind, and 
any corroded spots which exist should be 
carefully cleaned, and if of any extent 
the thickness of the remaining plate care- 
fully ascertained. Drilling is not neces- 
sary in cases of this kind, as the depth of 
corrosion can be closely determined, after 
the shell has been cleaned, by means of a 
straightedge and a scale. Apply the red- 
lead treatment to all such cases and 
thoroughly shingle the boiler. 


3LOWOFF AND FEED-PIPE CONNECTIONS 


Question 54 should be studied in con- 
nection with question 28. The blowoff 
pipe should always be taken from the 
lowest portion of the shell. Every hori- 
zontal tubular boiler should be set with 
the rear end at least 1 inch lower than 
the front; then it is logical that the blow- 
off pipe should be tapped out of the back 
end of the shell. 

Regarding questions 54 to 58, the feed 
pipe may enter the boiler almost any- 
where, but the best place is through the 
front head just above the tubes and be- 
tween the shell and the outermost tube. 
The internal connections vary all the way 
from nothing at all, to all manner of heat- 
ing pipes, perforated sprinkler pipes, scale- 
depositing pans, etc. The best arrange- 
ment of internal feed-pipe connections is 
that known as “The Hartford,” consisting 
of a plain pipe extending back from the 
front to a point just in front of the rear 
head braces, an elbow and a pipe extend- 
ing across the steam space the 
tubes and terminating in another plain 
elbow which discharges forward between 
the shell and outer tube, but so arranged 
that the feed water touches neither shell 
nor tubes as it falls from the feed pipe. 

There should always be a heater used 
in connection with a steam boiler even 
when no engine is used, for there usually 
is some way by which waste steam may 
be supplied to the heater. Still the in- 
spector cannot condemn any practice 
which dispenses with the heater, but in 
such cases he should take particular care 
to ascertain if the stream of feed water 
has been impinging upon the shell or 
tubes, and if such be found to be the case, 
extra vigilance is necessary to detect in- 


above 


cipient cracks in the metal against which 
the cold water has been allowed to flow. 


BRACES 


Questions 59 to 69 should be carefully 
answered by the inspector, for the safety 
of any boiler depends largely upon the 
condition of the braces and the manner in 
which they are attached to and distributed 
over the heads. Upon crawling into a 
boiler, the first thing the inspector does 
is to look at the opening leading to the 
safety valve and see if that opening is 
clear. He will also lédok at any other 
openings that may be within sight and 
note their condition. Next, he is apt to 
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look at the condition of. the shell and 
tubes as regards scale and other deposits. 
If there be any scale or mud, he picks a 
hole in it with his hammer and determines 
the character and thickness of the deposit 
and is thus prepared for questions 74 
and 75. The inspector will bring up at 
one end of the boiler soon after he enters 
the shell, and then the rattle of his ham- 
mer against the braces will be heard. He 
hits them all, one after the other, and his 
ear tells him if any of the braces are 
loose, broken or strained tighter than 
the rest. This gives him the data for 
answering questions 67 and 68, and then 
he looks at the head to see how the braces 
are attached thereto. Sometimes he finds 
there is a lot of deposited matter, and 
after digging through it he finds cor- 
rosion on the head, braces or on the 
angles to which heads are attached. 

If there be any corrosion found at the 
junction of the head and braces, it must 
be treated the same as described for out- 


side corrosion, and the extension and 
depth carefully traced, measured and 
noted under questions 70 to 76. The 


wasting of metal found here goes to influ- 
ence the rating for safe working pres- 
sure, exactly as was the case with out- 
side corrosion. The number of braces 
will be carefully noted, their ar- 
distribution 


also 
rangement as regards even 
over the head surface which 1s to be sup- 
ported by the braces. The inspector will 
calculate the number of square inches of 
area in the head above the tubes, allow- 
ing a strip 3 inches wide all around the 
outside of the head to be supported by the 
flange which is riveted to the shell. Like- 
wise, a strip 3 inches wide above the top 
row of tubes will be considered as sup- 
ported by the tubes. The remaining area, 
multiplied by the pressure carried, will 
give the load to be carried by the bracing. 
No more than 6000 pounds to the square 
inch of brace section should be allowed 
for a brace load, and where the braces 
are made of t-inch round iron or steel, 
5000 pounds is the proper load to be given 
each brace of that diameter. In this man- 
ner the number of braces necessary may 
be determined. The manner in which the 
braces are distributed should be noted, for 
it is not desirable to have two rows of 
braces close together and then a_ wide 
space between. This answers questions 65 
and 66, and 590 will be answered also. 

Question 62 must be given careful 
attention. There should be no brace in 
any boiler less than 30 inches in length. 
A shorter brace brings too great an angle 
in the brace and loads the brace beyond 
its capacity. Question 63 will now be 
found answerable, and it is preferable that 
steel-plate braces be used and attached to 
the head by means of angles which permit 
of a direct pull upon each brace without 
the intervention of a crowfoot or any 
other forged contrivance where they are 
attached to the head. 

Wasting of the brace rivets should also 
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be carefully looked after, for ‘the inspec- 
tor sometimes finds braces entirely loose 
at one end through wasting away of the 
rivets. The number of braces below the 
tubes in the front end differs from the 
number in the back end of the boiler 
when there is a manhole in the front end 
below the tubes. There may be two 
through braces, or there may be several 
braces as above the tubes. The through 
braces or stays, if there be any, should be 
calculated to the diameter at the bottom 
of the thread, and if they are upset at the 
ends, see that the main portions of the 
rods are as large as the diameter at the 
bottom of the thread. 

Question 60 will require a visit to the 
rear head ere the answer is forthcoming, 
and the arrangement of braces is some- 
times different at that head than at the 
front end of the boiler. This is particu- 
larly the case when there is a manhole in 
the front head below the tubes, and only a 
handhole in the rear head below the tubes. 
Sometimes there is not even a handhole 
at the back end of the boiler and the in- 
spector must examine things there as best 
he can by means of a torch on the end 
of a long rod. The flue-scraper handle 
will do. Just tie on a rag or a bit of 
waste, saturate it with kerosene oil (a 
little gasolene mixed with the oil makes 
a quicker and better light), touch it with 
a lighted match and push the burning 
mass to the back end of the shell. Every 
bit of shell, head and brace surface will 
be easily seen in the bright light made 
by the torch. If there are braces below 
the tubes at the back end, sound them by 
rapping them with a short rod let down 
through the between the tubes 
from above. 


spaces 


Oi. Deposits 


Questions 70 and 71 seem almost di- 
rectly opposed to each other, yet both 
kinds of trouble are found in boilers, and 
in one case things will be found like 4 
and C in Fig. 8, while in another boiler 
it will be found that corrosion has made 
the head resemble B and D in the same 
illustration. Sometimes there will be 
found a simple deposit of grease over a 
good part of the heads and shell; in other 
cases only along the water line. Oil de- 
posits of this character, while not desira- 
ble by any means, are not particularly 


dangerous—at least until they become 
thick enough to keep water from the 
plates and cause overheating. Deposits 


of oil are more frequent on the front 
head, because the heat there is less at the 
water line than at the rear head. The 
attention of the owner should be called 
to deposits of oil and means taken to pre- 
vent access of grease to the boiler. 


ScALE DEPOSITS AND CorRROSION 


Scale deposits are far more common, 
more dangerous and more to be feared 


than deposits of oil. The inspector may 
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find the between the tubes cor 
pletely filled with deposits of scale 
mud.. The coal pile feels the effect 
this badly, and the shell and tubes suff 
from overheating to such an extent th 
after the scale has been removed the tub 
will be found loose from the intense h« 
to which they have been subjected wit 
out a water backing to carry off the hx 
as fast as received. 

Sometimes the inspector will find 1 
plates pitted. Innumerable rust spots ar 
found, and upon being picked there 
found a hole under each spot of ru 
Sometimes instead of pits there is a long 
corroded streak from which the metal has 
been eaten away, and sometimes it looks 
as if the metal had been grooved out wit! 
a round-pointed chisel. These things eo 
to decrease the strength of the boiler, and 
if the causes are still active, that is, ‘f 
corrosion is still eating away the met:il, 
then the inspector must be very careful 
indeed about the pressure rating he gives 
the boilers. If such conditions exist, the 
owner should be made aware of the fact 
and immediate steps taken to stop and to 
prevent any further action. Otherwise. 
the boiler will be quickly ruined and tl 
working pressure must be cut down as 
the destruction progresses. The inspect: r 
should never pass a lump on the plate or 
tube without getting into it with his littl 
sharp-nosed hammer, for sometimes thi 
corrosion goes so deep that when it is re- 
moved the hammer can be driven 
through the remainder of the. shell thick 
This has been done in the cours 
of regular insurance inspecting, and in 


space 


right 
ness. 
one instance at least the owner of th 
boiler sent in a bill to the insurance com 
pany, claiming that the inspector brok« 
the boiler. It may be added that the par 
ticular case of corrosion referred to was 
caused by the constant dropping of water 
from a leaky water pipe which crosse 
above the boiler about amidships. Thi 
water dripped upon the brick covering 
and ran down upon the shell. It was dis 
covered by the merest chance. The in- 
spector had looked over everything in- 
side the boiler and was lying on his back 
just below the manhole preparatory to 
coming out. He was just ready to blow 
out his candle when he noticed a slightly 
discolored spot on the shell, just above 
the water line. Here the habit of the 
inspector of hitting with his hammer 
everything which looked suspicious, came 
into play, and he struck the discolored 
spot a smart blow and found a false note 
in the ring of the metal. Investigation 
showed that a mass of rust had formed 
outside the shell, and after the bricks 
were removed and the rust had been 
thoroughly cleaned out, there was a hol 
3 inches long and 1 inch wide enti! 
through the shell. 

This is an excellent example of 
ceaseless vigilance necessary on the 
He must <ce 
and take 


inspector. 
test everything 


of the boiler 
everything, 
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chances on nothing whatever. Neither 
eye nor ear alone should be depended 
upon, but both senses should be used and 
close scrutiny should supplement the ham- 
mer blow in testing each and every bit of 
metal in the boiler. Only in this way can 
the inspector be sure that he has obtained 
the necessary knowledge of what is tak- 
ing place in and about the boilers he 
inspects. 

And before inspecting any boiler the 
inspector should if possible carefully read 
and study the reports of previous inspec- 
tions. This will act as a guide in the 
direction of any known imperfection of 
the boiler, but it should not serve to les- 
sen the alertness of the inspector. It 
should make him all the more alert to 
discover hidden imperfections as well as 
to keep close watch upon those already 
known. The fact that a certain boiler is 
actually imperfect in some part should 
render the inspector all the more cautious 
to discover the presence of other defects 
which may be present, but as yet undis- 
covered. 


TusBE INSPECTION 


While the inspector is in the boiler on 
top of the tubes, he should look carefully 
for signs of pitting of the tubes. Some- 
times the tubes are attacked and little 
rust spots show themselves as smooth, 
round bunches, which, when opened, are 
found to cover little pits which will con- 
tinue to grow deeper until they eventually 
extend entirely through the tube walls. 
Sometimes the inspector will find both 
shell and tubes affected in this manner. 
Sometimes the tubes will be affected and 
the heads and shell will be clean. Some- 
times the tubes are clean and the heads 
or shell, or both, are affected. No matter 
which is affected, the corrosion must be 
noted and means taken by the owner to 
cure and to prevent it. Sometimes a feed- 
water purifier will do the business, or a 
compound selected by a chemist after an 
analysis of the feed water prevents fur- 
ther action. Again, the action will con- 
tinue in spite of everything until a new 
set of tubes is put in, when action may 
cease, or it may not. Cases of this kind 
have been cured by placing a lot of zinc 
inside the boiler. The action ceases as 
long as the zinc lasts, that metal being 
eventually converted to an oxide by elec- 
trolytic action or otherwise. 

While looking over matters at the back 
end of the boiler, the inspector should 
examine the internal feed pipe closely. 


m1 
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(he pipe should be suspended by stout 
wires from the braces and not allowed to 
‘st upon or across the tubes, which 
ave been known to cut through by the 
‘ontinual movement of a feed pipe upon 
hem, the movement being caused by the 
ulsating of the feed pump. The feed 
imp should also be closely examined to 

‘ that it is not choked by scale deposit. 
few blows of the hammer along the 
neth of pipe quickly reveal the con- 
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dition of things inside, for the sound of 
the scale-choked pipe is very evident. 
Fig. 10 closely resembles the appearance 
of a section of pipe discovered by the 
writer when inspecting a boiler. While 
this is not a dangerous condition of 
affairs, it is a decidedly inconvenient one 
which caused a good deal of trouble, the 
mill having closed down twice on ac- 
count of the failure of the feed pump to 
supply the boiler with water. 


DEFECTIVE RIVETS 


Question 76 has been discussed by sev- 
eral of the preceding paragraphs and the 
inspector will understand now how to take 
care of this point. Questions 77 and 78 
should be closely looked after. Indica- 
tions of broken rivets are usually in the 
form of persistent local leaks adjacent to 
the defective rivets, and all such cases 
should be carefully sought for and found 
by the inspector, and repaired at once by 
the owner. Such defects are dangerous 
from two causes: from the weakening of 
the seam which may cause adjacent rivets 
to be overloaded and shear off, and dan- 
gerous from the corrosion which may be 
caused by water from the boiler continu- 
ally sweeping through the seam beside the 
defective rivets. A reduction of rivet per 
centage must be given when defective 
rivets are found, and a generous reduc 
tion it should always be. 


LoosE ScALE AND Mup ANpD BURNED 
PLATES 


Questions 79 and 80 refer to occur- 
rences which, though not dangerous in 
themselves, nevertheless may lead to dan- 
gerous things. By a collection of mud, 
loose scale and other foreign matter upon 
or over the fire sheets of a boiler, serious 
overheating of plates may take place 
through caking of the mud, thereby pre- 
venting access of water to the hot plates. 
Many of the unsightly and even danger 
ous bulges found over the furnace sheets 
of boilers may be traced directly to a col- 
lection of caked mud. When the sheet 
bags down, the caked mud is broken up 
and dispersed by the first water which 
reaches the red-hot metal. The inspector 
cannot give as high a working-pressure 
rating when he finds evidence of chronic 
presence of mud and loose deposits in a 
boiler. 

Question 81 relates to plates which have 
been exposed to hot gases without a 
water backing behind the plates in ques- 
tion. Therefore, the inspector should look 
closely for such defects along the water 
line of the shell and back head. There is 
little chance of such overheating taking 
place at the front end unless the entire 
upper row of tubes goes dry, but the back 
head, especially where the arch is defec 
tive or too high, should be closely exam 
ined for incipient cracks. Good. boiler 
plate ‘will not crack under such treatment 
unless it is often repeated, but unfortu- 
nately all boilers are not made of the 
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best material, hence the great necessity 
for caution and eternal vigilance on the 
part of the inspector. 





Test of a “Wing” Blower 


Following is a report on an 8-hour test 
of a “Wing” steam-turbine blower on a 
200-horsepower Heine boiler, with stack 
285 feet high: 

Diameter of blower, 16 inches. 

Coal used in boiler, No. 2 buckwheat, 
7051 pounds. 

Percentage of ash and refuse in dry 
coal, 17.2. 

Weight of combustible, 6140 pounds. 

Calorific value of dry coal, per pound, 
13,490. 

Calorific value of combustible, per 
pound, 12,140. 

Weight of water evaporated, “based on 
combustible,” 58,000 pounds. 

Factor of evaporation, 1.0385. 

Equivalent evaporation of water per 
pound of coal from and at 212 degrees 
Fahrenheit, 8.11. 

Equivalent evaporation from and at 212 
degrees Fahrenheit, per pound of dry 
coal, 8.67. 

Steam used by fan blower, 1313 pounds. 

Absolute boiler pressure at fan, 114 
pounds. 

Velocity of air in feet per minute, IgT0. 

Quantity of air supplied by fan blower, 
103,900 pounds. 

Theoretical quantity of air needed, 
68,700 pounds. 

Ratio of air supplied to theoretical, 
151.3 per cent. 

Revolutions of fan blower per minute, 
3114. 

Cubic feet of air delivered per revolu 
tion, 1.588. . 

Cubic feet of air delivered per pound 
of steam used by blower, 1197. 

Per cent. of steam used by fan blower 
as evaporated by boiler, 2.265. 

Boiler horsepower developed and used, 
218. 

The weather on the day of this test was 
sultry and heavy. The ash drawn from 
the fires at the end of the test was found 
to be fine and pebbly, thus showing that 
the hot, moist air from the blower dis- 
integrated the ash. The flue-gas tem- 
perature was also lower than under natu 
ral-draft conditions, showing that there 
was better absorption of the heat with the 
forced draft. 





The school department of New Bed- 
ford, Mass., has instituted free evening 
industrial and business courses, the former 
under direction of Charles R. Allen. 
These courses include lectures and labora- 
tory work in electricity, steam, chemistry, 
gas engines, etc. The public-school build 
ings are utilized. The expense is borne in 
part by the State. 
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An Interesting Installation 


By F. L. JoHNson 


As I sat at my desk looking at a pile of 
letters of inquiry from all parts of the 
United States and Canada, and wonder- 
ing why men who really want informa- 
tion forget to sign their letters or else 
leave off their postoffice address, the office 
boy ushered in my young friend Sawyer. 
Taking the proffered chair, he said: 

“T cannot stop long today; I just ran in 
to show you a photo of a little device I 
saw up in Massachusetts the other day, 
and as it struck me at first it looked pretty 
good. 

“In a central station all of the exciters 
except one are motor-driven. The odd 
one is driven by a 100-horsepower non- 
condensing turbine and is used only in 
cases of emergency, when a steam-driven 
exciter is an absolute necessity. This 
device consists, as you will see from the 
photograph, of a balanced throttle valve 
cut into the steam pipe. There is a lead 
weight fastened to the valve spindle and 
an electromagnet to hold the valve closed. 
The magnet winding was energized from 
the exciter circuit in series with a dead 
resistance which was so proportioned that 
a slight drop in potential would so weaken 
the magnet that the lead weight would 
drop and pull the valve open instantly. 
The engineer showed me how it worked 
by short-circuiting the magnet winding 
across the binding screws. The weight 
came down on the run and the turbine 
was up to full speed in about ten seconds. 
Then he showed me that the turbine was 
kept hot all the time by a bypass of %- 
inch pipe around the valve, with the flow 
of steam regulated by a needle valve. Be- 
lieving that the buckets and intermediates 
were made of steel, I asked the engineer 
if the condensation of the steam used for 
heating would not affect the buckets and 
intermediates. 

“‘Of course,’ he said. ‘It will eat them 
all away in time. But as the builders are 
replacing all the steel buckets they have 
made, as fast as possible, I krfow they will 
come here some time, and even if they 
would not, the certainty of having some- 
thing that will provide against the failure 
of an exciter is worth something.’ 

“Having nothing to hurry me away, I 
asked if he had anything else that was 
new. 

“Ves” he said, ‘we have several things 
that are out of the regular practice. That 
turbine has a cast-iron on the 
lower guide bearing. The machine was 
installed with a bronze sleeve running in 
a babbitted shell; as the machine ran the 
bronze sleeve would wipe off a film of 
babbitt from the shell, and as time went 
on this film which stuck to the sleeve 
would grow thicker and thicker until 
some morning the machine would refuse 
to start, because the sleeve and its shell 


sleeve 
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had soldered themselves together, or, 
owing to the perverseness of all material 
things, the shell would become so worn 
that annoying vibration demanded a new 
sleeve and shell. After the proper tools 
for doing the work were designed and 
made, it used to take two men about two 
days to take out the worn parts and put in 
new ones, and the machine was ready for 
service for another three months. 

“*The chief has always contended that 
making the rubbing parts of machinery 
of such metals as could possibly be sol- 
dered together was wrong in principle and 
horrible in practice. He insisted that the 
sleeve on the end of the shaft should be 
made of cast iron, and that if so made 
it would run indefinitely and show no 


signs of wear. His attempts to get a 
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operator from the factory to increase the 
pressure. It was not just clear why, if 
400 pounds pressure would float the ma- 
chine, more pressure was needed, nor 
how this increase of pressure could go 
without altering the area of the support- 
ing surfaces. We were soon shown; the 
expert ordered the machine run at about 
half speed; then, with watch in hand, he 
shut the step water entirely off for 15 
seconds; then, seeing that the step pres- 
sure had not appreciably increased, he 
shut it off again for 25 seconds and again 
for 35. This time the pressure went to 
425 pounds. 

“*The clearances were corrected and 
the man went away. He had roughened 
the surfaces of the step blocks so that the 
water met with a little more resistance 

















BALANCED THROTTLE VALVE IN STEAM PIPE 


for this machine met 
with all sorts of opposition from the engi- 
neering department of the turbine build- 
ers, but he was persistent and pestiferous 
to such an extent that the cast-iron sleeve 
was finally furnished to keep him quiet. 
The cast-iron sleeve was put on the shaft 
and for two years it has given perfect 
satisfaction, showing at the end of the 


cast-iron sleeve 


first year absolutely no signs of wear, 
while three months was as long as a 
bronze sleeve could be expected to run. 


“Then, there is another thing that is a 
little funny. We have always been some- 
what thick about step pressures and baf- 
flers. There is that machine that ran on a 
step pressure of from 375 to 400 pounds. 
The engineers of the building company 
insisted that the pressure was too low by 
about 50 pounds, and sent an expert 


in passing between them. It did not re 
quire any higher pressure to support the 
machine. The water had harder work 
to get out, that was all. I said we wer 
dense about these things because we do 
not see any sense in getting up a pres 
sure just for the sake of letting it down. 

““And then about the baffle: Every 
explanation of its working, of its utility, 
or necessity only makes us denser; in 
fact, we are appallingly stupid in the mat 
ter and our own experience aggravates 
our stupidity. For some reason, the man 
who erected that turbine took the worm 
out of the baffle and forgot to replace it 
The machine ran for months and nobod; 
knew that one of its vital organs, instead 
of doing its duty by obstructing the flow 
of water to the step bearing, was slow! 
gathering rust in one of the pocket hole 
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of the foundation, and it is doubtful if 
he behavior of the machine would ever 
lead to the discovery of its absence. An 
operator from the works started the ma- 
chine, operated it for several days and 
hen left, saying that it was as fine-run- 
ning a turbine as he ever handled. The 
missing baffle worm was found months 
afterward while repairing some piping 
that ran near the foundation.’ 

“There are several other little things 
about that plant I noticed that I am going 
to tell you about some time. But before 
| forget it, I am going to show you some 
compression and noncompression indicator 
diagrams that I picked up along the North 
Shore a few weeks ago,” 

Then, looking at his watch, he said: 
“It is later than I thought, and as I 
promised to lunch with the man who ex- 
pects to sell me some incubators for my 
new place, I will have to leave you, but 
| will run in with those diagrams before 
I leave the city.” 

Softly whistling “Hold the Fort,” he be- 
took himself to the elevator. 





Electric Tunneling 





The use of a tiny gas flame or a plati- 
num point heated to incandescence by a 
circuit has long been used to engrave 
glass by the decrepitation of small pieces, 
and this property may be used to a more 
practicable extent and on a larger scale in 
rock cutting in tunnels and mining. 

A series of electric arcs on a turret at 
the heading is proposed for the purpose. 

The first attempt to pierce Hoosac 
mountain in northwestern Massachusetts 
was by means of a gigantic turret carry- 
ing numerous chisels, the invention of 
Gen. Herman Haupt, but, after boring a 
hundred feet or so, ‘the machine was aban- 
doned and the 4.71 miles of tunnel made 
by drilling and blasting. 

It was a long time before this tunnel 
was lighted by electricity, as there was 
not at the time any insulated wire in the 
market which would resist the dampness 
of the tunnel.—Electrical Review. 





The idea of the steam turbine, said 
W. L. R. Emmett, of the steam-turbine 
department of the General Electric Com- 
pany, recently, before the Schenectady 
section of the American Institute of Elec- 
trical Engineers, is a very obvious one, 
and naturally appeals to everybody. It is 

simplest form of production of mo- 
n from pressure, and was used by the 


ients. The whole difficulty has lain in 
fact that the velocities to be dealt 
th were so high. Steam carries so 


‘ch power and weighs so little that it 
ims an enormous velocity when its 
k is turned into motion. In working 
m of 175 pounds gage down to 28 
es vacuum, it will impart to itself a 

\\' city of about 4100 feet per second. 


POWER AND THE 


Smoke 


This is the title of a paper recently 
read at a meeting of the Association of 
Engineers-in-Charge (English) by J. 
Swinburne, the newly elected president of 
the association. Smoke, he said, was 
popularly supposed to be fine particles of 
carbon, but was more accurately described 
as tar or pitch. 
gas retorts 


If the pipes leading from 
were opened, there issued 
large volumes of dense yellowish smoke, 
consisting of fine globules of liquid tar 

If these 
globules were left in a hot atmosphere for 
time, the volatile hydrocarbons 
evaporated off, leaving tiny globules of a 
sort of pitch. 


floating in gas and tar vapor. 
some 


These particles’ may get 
burned before they are reduced to pure 
carbon, or sometimes a kind of grit is 
produced. 

Another form of smoke is that obtained 
when a flame is allowed to play on a cool 
surface. This is really floating lampblack, 
which differs a good deal from tar smoke. 
When cold bituminous fuel is thrown on 
the top of hot carbon burning on the fire 
bars of a furnace, it is heated from below, 
and the volatile constituents are distilled 
off. These gases coming through the fire 
are cooled by the green coal, resulting in 
large volumes of gas, full of tar smoke, 
carried forward. To burn. this 
smoke the only thing to do is to raise the 
whole of the gas-containing tar to such a 
high temperature as to insure complete 
It did not appear, at first 
sight, easy to raise the smoke to a high 
temperature, but it was not impossible. 
The gases from hand-fed fires were gener- 
ally led straight to iron surfaces cooled by 
the water of the boiler, so that the tar 
had no chance of getting burned. If the 
fire were itself in a firebrick chamber, and 
the gases had to pass over a reasonable 
amount of white-hot firebrick before any 


being 


combustion. 


attempt was made to abstract the heat, it 
is quite possible there would be no smoke 
even with hand stoking. He believed the 
general principle in furnaces of abstract- 
ing heat from the fire and gases at the 
earliest possible moment was entirely 
wrong. He suggested that the proper way 
was to leave the gases as long as possible 
before beginning to cool them, and not 
to heat the boiler shell or tubes by direct 
action of the fire or even’ by radiation 
from it. No heat should be taken from 
the fire or from the gases until all the 
smoke was completely burned. This would 
involve rather an elaborate construction 
of firebrick, probably something like a re- 
generator, which would get white hot be- 
tween each stoking. 

Mechanical stoking had the advantage 
over hand firing in that it could go on con- 
tinuously without interfering with the 
draft. In the movable fire-bar system the 


tar and gases get heated to a certain tem- 
perature at the front of the fire, where 
they are under a fireclay arch, but just 
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behind this they burn with a large flame. 
This flame would most likely burn the tar 
completely and give no smoke if it had a 
chance, but it sometimes touches the 
boiler and causes lampblack smoke. 
In the mechanical-stoker 
which the coal is fed upward, the idea 
was that the tar must through a 
layer of white-hot carbon, which would 
decompose it completely, and if there was 
enough air it would consume the tar. If 
the air insufficient it 
pose the tar into light hydrocarbons or 
hydrogen and carbon, the carbon being 
deposited on the hot, solid surfaces and 
being burned subsequently. One difficulty 
in this system was that air could not be 
readily admitted through the coal that is 
being fed. 


system, in 


pass 


was would decom- 


He understood, however, that 
these furnaces worked well. 

The boilermaker seemed to have a fixed 
idea that the fire ought to be inside the 
boiler, and the water ought to be as close 
In reality, the 
fuel was too close to its work. The idea 
that the best way to heat anything was 
to put it right into a flame was very wide- 
spread. The bunsen burner, the table 
and laboratory spirit lamp, and gas stoves 
were familiar examples. The gas engi- 
neer has at last found out this simple 
thing, that the burner must not play on 
the The products of incom- 
plete combustion coming into a room as 
the result of burners playing on lumps of 
clay or asbestos were far worse than the 
products from the same amount of gas 
burned by bunsen or bat’s-wing burners. 
In boilers there is no why the 
furnace should not be outside in the form 
of a firebrick structure in which is allowed 
ample room for the hydrocarbons and air 
thoroughly, and time for the 
combustion to be complete. In the case 
boilers, all the furnace 
makers want is enough room below them, 
so that the 
stract heat until the mixture of the gases 
and air and the combustion are quite 


to the fire as_ possible. 


saucepan. 


reason 


to mix 
of water-tube 


tubes cannot begin to ab 


complete. 

The subject of domestic fires was then 
dealt with, the speaker mentioning coalite 
for smoke, but not 
universally applicable. The latter part of 
the address dealt with the observation of 
smoke from factory chimneys, the speaker 
describing a photographic method he had 
himself devised for reducing to a mini- 
mum the errors of observation by differ- 
ent individuals.—The Engineer. 


as an obvious cure 





Official tests of the sewage-pumping 
engines at the Thirty-ninth street station 
at Chicago, Ill., show a consumption of 
11.2 pounds of saturated steam of 170 
gage pressure per horsepower-hour and 
an official duty of 150,681,634.46 foot- 
pounds per 1000 pounds of steam on the 
north engine and 10.81 pounds of steam 
per indicated horsepower-hour, and 145,- 
347.847.7 foot-pounds per 1000 pounds of 
steam on the south engine. 
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from Practical Men 


Don’t Bother About the Style, but Write Just What You Think, 
Know or Want to Know About Your Work, and Help Each Other 





WE PAY FOR USEFUL 


Pipe Supports 


In Fig. 1 is shown an anchor for a 
steam line used in a large power plant of 
recent construction, the anchorage being 
to a plate girder near which the pipe is 
hung. The two anchor rods are made 
very long, to lessen the tendency to pull 
the girder sidewise. A bracket for sup- 
porting cold-water piping along the base- 
ment wall is shown in Fig. 2. The slid- 
ing blocks afford adjustment for lining 
up with the pipe, both horizontally and 
vertically. In the case shown, the bracket 
was attached to the concrete foundation 
with 7%-inch expansion bolts, and was 
made very long between bolt centers, to 











avoid putting an excessive tension upon 
the upper bolts. This style of support can 
be used for piping only where expansion 
strains need not be considered. 

Fig. 3 shows a type of hanger for the 
steam line where it is possible to attach 
to the wall at a much higher point, allow- 
ing the hanger to swing freely as the pipe 
expands and contracts, the hanger being 
so long that the slight tendency to pull 
the pipe in a horizontal direction may be 
neglected. 

A very satisfactory support for a ver- 
tical exhaust pipe is shown in Fig. 4, the 
connection being made to the web of the 
floor beam. The forgings are of very 
simple form and easy to make; the band 
is made loose to permit expansion of the 
pipe. 

The springs shown in Fig. 5 are used 
when a pipe has numerous vertical con- 


nections, the expansion of which tends 
to lift it from the hangers. The springs 
should be of a length suitable to suffer a 
reasonable amount of deflection without a 
greatly increased resistance. 

Clamps for gripping the lower flange 
of an I-beam are frequently to be seen 
shaped as in Fig. 6. A much stronger 








IDEAS 


Vibrating Boilers 


In the October 27 number, Richard 
Owen tells about his vibrating boilers, 
and the different pipe connections he 
made to overcome the trouble, but with- 
cut getting satisfaction. 

In my opinion, the engine is too big for 
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Web-plate of Girder 


FIG. I. ANCHOR FOR STEAM LINE 








FIG. 2. BRACKET TO SUPPORT COLD-WATER 


PIPING 


the boilers. This is especially true of a 
Corliss engine with quick opening and 
closing valves. The pressure in the 6- 
inch pipe line near the engine is reduced 
at every opening and closing of the 
valves, which causes vibration of the 
boilers. 

I would suggest that he bring the 12- 
inch header as close to the engine cylinder 
as possible, or, better still, use a larger 
one, or a separator of ample size, and 
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FIG. 5 








form is shown in Fig. 7. This clamp will 
not readily break. The angle A need not 
be greater than 45 or 50 degrees, which 
will combine sufficient strength with the 
necessary stiffness. e 
GERALD E. 
Pittsburg, Penn. 


FLANAGAN. 











FIG. 7 


place it near the throttle. This would 
serve as a storage tank, thus keeping a 
constant pressure in the pipe line. Thi 
boilers should not vibrate under such at 
arrangement. 
W. STEINDORFF 
Brooklyn, N. Y. 
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What Wrecked the Engine ? 


he letter of Edward T. Binns, re- 
cently, asking what wrecked the engine, 
came to my attention. I think the 
piston rod worked loose in the crosshead 
and the piston then struck against the 
cylinder head. 
iy the time the cylinder head went out, 
the piston rod had screwed out of the 
crosshead so far that there were not 
threads enough to withstand the force 
ef the steam, and consequently the few, 
threads that were holding were stripped. 
As the nut on the piston rod could not 
co through the stuffing box it was stripped 
off as it struck the stuffing box. 
P. C. Forcarp. 
Lake Preston, S. D. 





Setting the Valves of the Wright 
and Reynolds Engines 


Mr. Collins’ reply 


623 of 


to my letter, on page 
the October 13 number, calls for 
some notice from me. Mr. Collins says 
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rod S, Figs. 11, 12 and 13 of the article 
referred to, is also erroneous.” I must 
insist I do not make such assertion, and 
in proof of this refer to my statement at 
at the bottom of the second column and 
the top of the third column that: “The 
action of the governor when the balls re- 
volve in varying horizontal planes varies 
the cutoff in identically the same way as 
varying the length of the rod S would if 
the governor balls revolved in a single 
plane.” 

Now, as to the question of varying the 
length of this rod S to get an earlier 
or later cutoff, as Mr. Collins directs in 
the last paragraph of his article in the 
July 7 number. At the beginning of this 
paragraph he says: 
ernor to its 


“Block up the gove 
highest point, and while 
pulling the engine around one complete 
revolution, see that the steam valves do 
not pick up at all,” which is correct, not 
only for the Wright engine, but all release 
cutoff valve gears. But suppose after 
having done this correct thing the cutoff 
is not late enough for some “near expert” 
and he changes the length of the rod S to 


get a later cutoff? Won't the governor 


Taper Pin | 


Soft Stecl Case Hardened 
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Hardened Tool 
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SHOWING THE SWING TOE IN THE YOKE 


that if the valve gear of the Wright en- 
gine will not operate as he has shown the 
lifting yoke J, no Corliss gear with a 
grab hook would operate; but why this 
is so is not very clear. The reason that 
“as a general proposition there is no dif- 
ference in principle in the movement of 
any release cutoff valve gear” does not 
prove that his sketch of this. yoke is 
operative. How is the toe d in the rocker 
i, in his sketch, going to swing back 
under the yoke J, after the toe d has lifted 
the yoke, and the yoke and valve drop 
down, unless there is a swing toe in the 


yoke as shown in the accompanying 
sket h? 

Further, my letter says the “valve gear” 
on ‘ engine from which the diagrams 
shi were taken is “identically the same 
Is Collins’ article treats of.” Quite a 
diffrent statement from saying the yokes 
i are identically the same as Mr. Collins 
sh them. Then again, Mr. Collins 
Si “The assertion that the cutoff is 
n ried through the medium of the 


balls rise and bring the cutoff back’ to 
where it was to suit the load, and the 
only thing you have done is to speed up 
the engine? Moreover, when the whole 
load is thrown off and the governor balls 
rise to their highest point, the valves will 
still pick up and the engine will run away. 


‘If you adjust the length of the rod S, 


to get an earlier cutoff, the governor will 
drop and bring the cutoff back, not ex- 
actly where it was, but a little later than 
it was before, to suit the load, and the 
only thing you have done is to decrease 
the speed, because the speed must de- 
crease in order that the balls may drop. 
As a matter of fact, instead of obtaining 
an earlier cutoff, you actually get a later 
cutoff, because the speed has been de- 
creased and a later cutoff must be had to 
carry the load. 

The fact is, after adjusting the valve 
cear so the valve will not pick up when 
the governor is in the highest point, the 
ceovernor takes care of and varies the cut 
off to suit the load, and this is true of all 


g21 


engines whether release cutoff, four-valve 
nonrelease, shifting-eccentric single-valve, 
or throttling-governor slide valve. 
R. A. NIven. 
3rooklyn, N. Y. 





Merits of Safety Devices 


Referring to an article in the October 
27 issue, by Henry E. Fischer, indorsing 
what Mr. Ranney said, in a previous issue, 
anent the danger of safety devices, 1 
would say that Mr. Fischer's experience 
with automatic feed-water controllers and 
other safety devices must have been a 
great disappointment to him. It is very 
evident that he yet to the 
pleasure of seeing a feed-water controller 
that will control under all conditions to 
be met with in the boiler room. 


has enjoy 


I am in charge of a steam plant where 
the boilers are ail equipped with control- 
lers. Prior to their installation the fire 
handled the 
fireman will, trying to keep it at as nearly 


men water as the average 
a uniform hight as possible, except when 


cleaning fires, at which time it was 
allowed to vary almost the length of the 
gage glass, not only a wasteful, but also 
In a plant where 
the load varies at all, it is almost impos- 
sible to keep the water level much nearer 
than 3 to § inches of a uniform hight. In 


regard to the men being careless of water 


a dangerous procedure. 


where controllers are in use, | would say 
that in the two and one-half years these 
controllers have been in operation, I have 
never seen any of the firemen show any 
tendency to depend upon them to the ex- 
tent 
variation of water level is 
inch, and the have 
practically no trouble since being installed, 


for although the 
than % 


of being careless. 
less 
controllers given 
they are always on the alert for anything 
that might go wrong in the way of solid 
matter in the feed-water pipe. 

It is safe to say that the danger from 
a feed-water controller which is not de- 
pending on a float, or other destructible 
device, for its operation, in conjunction 
with a good pump governor, is practically 
nothing. 

No one should purchase safety devices 
of any sort, for boiler- or engine-room 
use. without first ascertaining what the 
article under consideration is doing for 
someone else. 

In regard to the automatic engine stop 
which would not work until the engine 
tender loosened the nuts on the gland of 
the throttle, while knowing nothing of the 
conditions prevailing at the plant, I would 
suggest that the packing on the valve stem 
and the nuts 
were set up unreasonably tight to prevent 
leakage, making it impossible for the stop 
the 


was pretty well worn out 


to operate. If this was so, was it 
fault of the stop or the engineer? 
Feed-water regulators, engine stops and 


other safety devices, no matter how great 


their merit, require some attention to keep 
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them in condition to perform their various 
operations successfully, some requiring 
more than others, but there are engineers 
who imagine that anything in the shape 
of an automatic appliance should take care 
of itself, for all time, and when, after 
months of uninterrupted service, it shows 
signs of neglect, it is condemned as being 
“no good.” 

I say be progressive, get controllers and 
get engine stops, but be sure and get the 
kind that will work. 

Ropert P. Guy. 

Bennington, N. H. 





The Centrifugal Pump 


George H. Gibson’s article on the above 
subject, on page 560 of October 6 issue, is 
very interesting, but he does not prove his 
contention, namely: “The water within 
the impeller * * * will be revolving at 
high speed, but once it has reached this 
speed it calls for no further power.” 

His illustration of the idea with the 
argument about the freight cars is not 
at all applicable to this case, and if his 
chart showing the decrease in available 
head and increase in power consumed by 
a centrifugal pump when the delivery of 
water is increased at constant speed is 
simply plotted to the formula 

W V3 


InWwWer — 
Power = . 


29 
how does he know that it will indicate the 
actual practical working load? 

Surely a centrifugal pump running with 
suction open and discharge closed is 
operating under a considerable load, for 
the shape of the impeller is such that it 
is constantly trying to throw more water 
into the outer casing, and as this is im- 
possible, then it is forcing its way through 
the water against the resistance due to the 
pressure built up in the casing, due to its 
circumferential velocity. 

It is something like a paddle-wheel 
steamer which has run its bow into some 
obstruction, and the captain orders full 
power ahead; the paddle wheels plow 
through the water, and although the 
steamer does not move, yet the engines 
are delivering their utmost power. 

In the centrifugal pump the impeller is 
working against the maximum resistance, 
although the water is only churned and is 
converting the power into heat. It seems 
to me that Mr. Gibson’s argument and 
chart would be more approximately true 
if the centrifugal-pump casing were con- 
centric with the axis of revolution in- 
stead of an involute, as then the whole 
mass of contained water would be able 
to sweep around with the impeller instead 
of being churned, as is the case with the 
involute form. I would be very interested 
to know if Mr. Gibson plotted his chart 
from a series of actual tests or upon a 
theoretical formula as mentioned before. 

GrorGeE P. PEARCE. 

Exeter, N. H. 
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Separator Made of Pipe Fittings 


Here is a good way to make a steam 
separator entirely of pipes and fittings. It 
consists of one cross, two 6x2-inch bush- 
ings, one 6-inch cap, one 2-inch ell and a 
short nipple. These dimensions are the 


proper proportions for this combination 
- CI Plug 


2 Pipe 
From Boiler 


2' Pipe 
To Engine 








The Threads of The Bushing L 
must be Cut through, H 





SEPARATOR MADE OF PIPE FITTINGS 


of belting. They may be made larger or 
smaller. The illustration shows the con- 
struction clearly. 
G. A. JANICKE. 
Louisville, Ky. 





Peening a Crank Pin 

The following is how we reset the 
crank pin on a cross-compound engine 
that had a peculiar pound on the low- 
pressure side: The crank pin was not 
true with the shaft, so we peened the 
cheek of the crank disk about an inch 
away from the pin, on the side that was 
inclined in, and in a short time had it 
true, with the level on all four quarters. 
I have known this to be done _ before. 
The pin was out about as shown by the 


| Crank Pin 
othed 


Crank Disk 


PEENING A CRANK PIN 

dotted line in the illustration. The peen- 
ing was done with a drift bar and sledge 
on the line shown by the small circles A. 

It does not require very hard blows of 
the sledge, but one should move the drift 
after each blow and the level should be 
used frequently until the pin is true. 

H. H. Forney. 
Barberton, O. 
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Tightening a Loose Crank Pin 





William Longstreet, in the October 1 
issue, page 621, shows how he tightened 
loose crank pin by driving in fou 
taper pins. 

In one of the technical papers pul 
lished about thirty years’ ago I describe: 
a plan we had just used on a g-inch Co; 
liss engine shaft when the crank had b: 
come loose, which was by drilling an 
reaming a 24-inch taper hole in the ce: 
ter and driving in a taper steel pin. And 
we have practiced the same thing in 
number of smaller shafts since. It is, 
believe, a little better than Mr. Lon: 
street’s, as it makes a fit all around rather 
than at four narrow places. 

Joun E. Sweet. 

Syracuse, N. Y. 


What Breaks the Field Coil Lugs? 


On page 663 of the October 20 issue, 
Mr. Norman asks what breaks the field 
coil lugs on a small direct-current motor. 
As near as can be judged from the sketch 
shown the lugs are cast with sharp cor- 
ners. This results in a weak spot at the 
angle, due to the internal stresses set up 
in cooling, and the force required to 
rupture the lug at this point is only a frac- 
tion of what would be required with a 
properly made lug. 

As the motor is started and stopped 
some 72 times a day, the stress on the 
lugs, due to the magnetic pull, is applied 
and relieved the same number of times. 
Taking into consideration Wohler’s law 
that a material may be broken by repeated 
applications of a force which would be 
insufficient to produce rupture by a single 
application, and the fact that the lugs are 
weak at the angle, it becomes quite evi 
dent that in time the repeated application 
of the magnetic pull, if of sufficient mag- 
nitude, would cause the lugs to break. 

As the diameter of the armature is not 
given, it is impossible to determine thie 
actual magnitude of the magnetic force 
between the rotor and poles, but it would 
seem that this force, in itself, is of nearly 
sufficient magnitude to break the lugs 
after repeated application, and that thie 
shucking of the lower coils, which neces- 
sarily occurs since the magnetic force on 
the coils and gravity are acting in 0p- 
posite directions, adds enough extra stress 
on the lower pole lugs to cause them to 
break. The lugs on the two upper poles 
not being subjected to this additional 
stress, since the magnetic pull on the cu:ls 
and gravity act in the same direction, «re 
able to withstand the stress due to the 


magnetic pull alone. 
I would advise Mr. Norman either to 





use a wrought-iron lug which has been 
annealed after making the angle, or round 
the corners on the cast-iron lugs so as ‘0 
relieve all internal stress at that point 
W. L. DuraAnp 


Brooklyn, N. Y. 
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Water Rheostat Replaces a Burnt 
Out Autotransformer 





While employed as chief electrician of 
a large portland-cement plant, one of the 
autotransformers on a three-phase induc- 
tion motor was burnt out. As this motor 
was too large to be started direct from 
the line, and as it was necessary to have 
the motor running before we could get 
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was in use about ten days before I put in 
a new transformer. 
; -R. L. MASSMAN. 
Fremont, Ohio. 





Central Station Service Was 
Costly 
There is no doubt but that the majority 
of public-building power plants can gener- 
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WATER RHEOSTAT AND AUTOTRANSFORMER CONNECTIONS 


another transformer, I used a water rheo- 
stat, made out of an oil barrel, connect- 
ing it as shown in the sketch herewith. 

The affected autotransformer was on 
phase 4, while the one on phase C was 
not damaged. The barrel was filled 
about three-fourths full of water, and 
enough salt was added to reduce the re- 
sistance. The two plates, F and G, were 
of iron, their distance being determined 
by connecting a voltmeter across phases 
B and C, at E, and throwing the starting 
switch to the starting position, when the 
voltmeter reading was taken. Then we 
changed the voltmeter to.phases A and B, 
as at D, and adjusted plates F and G 
until the voltage was the same. The plate 
F was then fastened in position. 

When the motor picks up, the switch is 
thrown up in the running position, thereby 
connecting the motor to the line and cut- 
ting out the water rheostat. 

The motor upon which I used this rheo- 
Stat_ was a 100-horsepower machine and 
had a six-point controller, with the auto- 
transformers mounted on each side of the 
controller. As the motor would start on 
the third point of the controller I ad- 
Justed the plate F to give the proper 
voltage on that point, and when the motor 
Picked up in speed the controller was put 
on the running position. This rheostat 
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A Blowoff Trouble 


Our boiler plant consisted of one water- 
tube boiler with the blowoff pipe con- 
nected centrally in the bottom of the mud 
drum. One Monday morning the night 
watchman reported that he could not find 
any water in the glass. I watched the 
boiler closely after getting steam up, but 
the water remained all right and I did 
not run the pump any faster than usual. 
The following Sunday I went down to the 
plant and examined the boiler, but could 
not find any leak. 





The next morning the 
watchman reported that at 10 p.m., there 
was only I inch of water in sight, and 
at 3 o'clock it was down below the water- 
column connections. 

The next Sunday I opened the back 
doors of the setting and could then hear 
water running from around the blowoff 
connections to the mud drum. I had 
examined that very place when the boiler 
had been under steam and there had been 
no evidence of a leak. Now the cause 
of the trouble was very evident. The 
blowoff was piped as shown in the accom- 
The pipe from the mud 
drum to the valve was about 20 inches 


panying sketch. 


long. To the valve were connected an 
8-inch nipple, an ell and a horizontal pipe, 
20 feet long, which led to a conduit which 
contained all the drips. This pipe was 
completely imbedded in the cement floor, 
which came to within about 2 feet of the 
blowoff valve. The piping was immova- 
ble, and as there was no chance for ex 
pansion, either of the pipe or boiler, the 
drum had pushed and pulled on the pipe 
until the threads were practically stripped. 














SHOWING HOW BLOWOFF 


ate current cheaper than it can be pur- 
chased from a central station, and where 
steam is used for manufacturing and heat- 
ing the cost is mainly interest on the in- 
vestment, depreciation, repairs, etc. As 
an instance of this, I have in mind a 
small public-service plant, consisting of a 
return-tubular boiler and an automatic 
engine for driving the line  shafting, 
steam being used also for heating water, 
cooking, etc. Motors were installed and 
current purchased, but the coal bill was 
just the same as before, with an addi- 
tional cost of $100 for current. 
Roy J. Rivers. 
Minneapolis, Minn. 


WAS CONNECTED 





When hot, the expansion of the boiler 
forced the mud drum onto the pipe and 
the joint, being tapered, was perfect, but 
when cool the boiler contracted, pulling 
the drum partially off the pipe, causing the 
leak. 
W. E. SarceEnrt. 
Franklin, Mass. 
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Ventilator and Exhaust Head 

In a certain cotton mill a large yarn 
room, owing to the absence of windows 
(the dyed yarn had to be kept more or 
less in the dark), was badly ventilated 
and in summer was uncomfortably warm. 
Near one corner was a 2-inch exhaust 
pipe from a small engine. This pipe 
passed through a hole in the ropf and 
very little effort had been made to keep 
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VENTILATOR AND EXHAUST HEAD 


out the rain, or tar from the roof. Finally 
an insurance inspector informed the man- 
agement that more space must be allowed 
between the pipe and the roof boards. As 
the engineer was more or less in charge 
of building repairs, it was up to him to 
form plans to remedy matters. 

The illustration shows a- ventilator, 
wherein the exhaust was used as a blast 
to create a circulation of air in the room. 
The ventilator also forms an _ exhaust 
head and was made from heavy, gal- 
vanized iron. 

The drip-pan A is held between the pair 
of flanges on the exhaust pipe and drained 
by the drip-pipe C. At B is another drip- 
pan drained by the pipe D. The lower 
hood E was placed and riveted after the 
ventilator was passed through the roof. 
The roof collar F was closely riveted and 
heavily soldered. 

' The roof around the ventilator was 
made tight in the following manner: 
Fitst, the gravel was scraped off, leaving 
the tar paper clean, for a distance of 9 
inches from the edge of the hole. Then 
a layer of tar paper was laid 3 inches from 
the edge of the gravel. This was cemented 
to the old tar paper with hot tar, care 
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being taken that all edges were stuck and 
the paper lay smooth with no wrinkles. 
Another layer of tar paper was then laid 
in the same manner, but lapping over the 
other an inch, so that its edges lay within 
2 inches of the gravel. The paper cover- 
ing the hole in the roof was then cut out, 
the ventilator placed in position and se- 
cured with 34-inch nails placed 2 inches 
apart. All nails entering cracks were 
taken out and the holes soldered up. 
The job was finished with hot tar and 
good clean and dry gravel. 
R. O. RicHarps. 
South Framingham, Mass. 





A Piston Accident 





In the October 6 issue, William J. 
Hackett wishes to know what caused his 
engine piston to break. : 

At one time I held the position of engi- 
neer on a private steam yacht equipped 
with a single, simple, vertical engine of 
200 horsepower, operating at 150 pounds 
boiler pressure, and run noncondensing. 

One day the owner started the engine 
without warning me of his purpose, and 
as a result the piston was broken in much 
the same manner as that shown in Mr. 
Hackett’s sketch. The drips in this en- 
gine were open, but the condensation was 
too great for the cocks to relieve, and 
had they been four times as large the re- 
sult would have been the same. 

I do not say that this was the case with 
Mr. Hackett’s engine, but it looks very 
much that way. Nothing but water 
or some other incompressible substance 
caused the break, and the fact that his 
drip cocks were open means little without 
some additional information. By incom- 
pressible substance I mean a piece of 
metal, such as a follower nut or a frag- 
ment from a broken valve. 

L. F. Wirson. 

Chicago, IIl. 





Lessons from Boiler Explosions 





The disaster at the Susquehanna Steel 
Company’s plant, York, Penn., and the 
publicity given it and its causes, attracted 
considerable attention among those inter- 
ested in the operation of plants embracing 
similar installations. As an instance of 
the value of such publicity and associated 
opinions expressed editorially is the case 
of an Illinois plant which has been 
equipped with auxiliary boilers such as 
that which caused the disaster mentioned. 
A visitor who was being shown through 
the forge shop noted that the customary 
old locomotive boilers were not in their 
wonted ' positions over the forge -fires. 
Upon asking the reason for their absence, 
the superintendent stated that he had read 
“an article” recently which had set him to 
wondering if his own installations were 
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safe, and an examination followed which 
resulted in their removal. 

The narration of such cases as_ these 
are only of value in that they illustrate 
the point in question suggested at the be- 
ginning of this letter. Nobody is qualified 
to state that had these boilers been left 
at work they would have exploded with 
fatal results. It can be stated, however, 
that but for the article in question, they 
would still be in position, performing 
work for which they had been long un 
fitted, and as a result they might have de 
stroyed life and property. The fact that 
they were removed in all haste upon ex 
amination proves this last statement. 

L. F. WIson. 

Chicago, IIl. 


Efficient Exhaust Head 








The accompanying drawing shows a 
cross-sectional view of an exhaust head 
which the writer made and used a few 
years ago. The head is built up from 
the 4-inch pipe coupling to which the No. 
20 galvanized-iron shell was secured. The 
strips holding the conical caps over the 
inlet and outlet were made of %x%-inch 
iron. The coupling is shown bored out at 
one end, to give the rivet heads a smooth 
surface to seat against. 


















































Exhaust enters here 

SECTIONAL VIEW OF EXHAUST HEAD 
Little explanation is necessary. At 
is a lock nut soldered on for attaching 
the drain pipe; SS SS represent joints, 
which should be soldered. The %-inch 
pipe conducting water from the top to the 
drain is also soldered. The arrows show 
the flow of steam. The diameter of the 
shell should be four times that of the 
exhaust pipe, and the outlet one and 
one-half'times. The drain from the base 
should be one-fourth that of the exhaust 
pipe, and the pipe from the top to the 
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in, one-half the diameter of the drain. 
e joint attaching the head to the 
coupling should be riveted as well as 
soldered. On sizes above 4 inches I 
uld suggest that all joints be riveted. 
Georce R. WILLIAMS. 
indlay, Ohio. 





The Action of Expanding Steam 





In W. H. Wakeman’s “simple and plain 
illustration and explanation,” on page 702 
of the October 27 number, he entirely fails 
to prove that the pressure to which the 
steam in the reservoir falls is 78 pounds 
gage, as stated in his article on page 137 
of the July 28 number; and, in fact, no 
illustration, explanation, or anything else 
can eyer make steam act first as a non- 
expanding body for a short period and 
then spontaneously recover its usual 
properties, as it would have to in order 
to fulfil his calculations, as shown in the 
article in question. 

As to my claiming that the formula 


Initial A bsolute Pressure 
Ratio of Expansion 





= Final Pressure 


is more correct than 


Initial Volume x'Initial] 

2 eee — = Final Pressure, 
it is utterly absurd, for they are both prac- 
tically the same thing, being based on 
Marrott’s law. I stated that steam proba- 
bly never expands according to Mar- 
rott’s law. 

I do not think Mr. Wakeman has 
grasped the point I brought out in my 
letter on page 448 of, the September 15 
number, or he would know that what he 
claims could never take place under such 
stated conditions. 

GerorGE P. PEARCE. 

Exeter, N. H. 





Given the pressure in the reservoir at 
admission, Mr. Wakeman wishes to find 
the pressure at cutoff. Applying Boyle’s 
or Marrott’s law (p: v1 = p2 v2) for a per- 
fect gas at constant temperature to the 
expansion of steam, he reaches the result 
that the final pressure in the reservoir is 
78 pounds gage, but in applying this for- 
mula he makes the mistake of using for 
the final volume the initial volume, and 
for the initial volume the volume of the 
reservoir, less the volume of the steam 
in the engine cylinder. 

On page 448 of the September 15 issue, 
Mr. Pearce takes up this point in Mr. 
Wakeman’s article, and correcting his 
mistake in the substitution of the volumes, 
obtains from the perfect gas formula a 
Pressure of 82 pounds gage in the reser- 
voir at cutoff. 

Actually steam does not follow the law 
for perfect gases, and a different method 
must be used to solve this problem cor- 
rectly. At a pressure of 115 pounds 
absolute, steam has a volume of - 3.864 
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cubic feet per pound. 
pansion is 


The ratio of ex- 


_11,457_ 


9,648 Be A de 


therefore, the volume of a pound of steam 
at the final pressure would be 


1.187 X 3.864 = 4.586 


cubic feet. This corresponds to a pres- 
sure of 81 pounds gage. 

While the pressure obtained by using 
the steam tables and by applying the law 
for perfect gas differ but slightly in the 
example cited, due to the small expansion 
ratio, it is certain that the law for a per- 
fect gas cannot be applied to the expan- 
sion of steam; and in most cases, when 
the expansion ratio is that which occurs 
in practice, the error would be con- 
siderable. 

On page 702 of the October 27 issue, 
Mr. Wakeman replies to Mr. Pearce’s 
criticism of his article and, failing to see 
the correction made, attempts to show 
that he is right by assuming an example 
requiring the gage pressure at the end of 
the stroke of an engine; the volume of 
the cylinder, initial pressure and cutoff 
being given. He uses the formula given 
by Mr. Pearce, and states that he is un- 
able to understand how Mr. Pearce can 


925 


volumes to obtain the correct result, or 
that the expansion ratio is equal to 


1 + Clearance 
Cutoff + Clearance 


W. L. Duranp. 
Brooklyn, N. Y. 





The Recovery of Cylinder Oil 





Following is a good, cheap plan for the 
recovery of cylinder oil: The exhaust head 
shown in the illustration was made from 
an old ammonia drum. The fittings were 
all 2-inch. The drum from the exhaust 
head runs into another ammonia drum, 
with the end about 15 inches below the 
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ARRANGEMENT FOR THE RECOVERY OF CYLINDER OIL 


be all right and he all wrong when both 
formulas give the same result. 
If the value for the ratio of expansion, 


Initial Volume 
Final Volume 


be substituted in Mr. Pearce’s formula, 
the two become identical, and would 
naturally give the same result if used 
correctly, which Mr. Wakeman does in 
the example given. The actual pressure 
in the engine at the end of the stroke 
would be somewhat lower than that given, 
since Mr. Wakeman again falls into error 
by applying the formula for a perfect gas 
at a constant temperature to the expan- 
sion of steam. It might also be well to 
call attention to the fact that in any 
problem of this kind the clearance volume 
must be added to both the initial and final 


top. This drum has an overflow, 12 inches 
below the top of the 2-inch pipe, discharg- 
ing into the feed-water tank. The oil 
from the separator is discharged into a 
funnel after a few inches of it has risen to 
the top of the water, and is delivered to 
the oil tank. 
J. Austin PHELAN. 
St. Louis, Mo. 





Natural Gas Furnace Data 
Wanted 


Can any reader give data for construct- 
ing a natural-gas furnace. for melting 
brass in crucibles of about two gallons 
capacity ? it th 

R. ANDREWS. 


ofS? 3,0, 0° 





Parsons, W. Va. 
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An Appreciative Reader 


I let nothing come between myself and 
Power, as it would isolate me from the 
engineering fraternity and narrow me 
down to my own plant. It is the medium 
through which the thoughts and researches 
of others become my property. I read the 
descriptions of new plants and obtain ideas 
for improving mine. The _ technical 
articles become part of my _ education, 
stored for future use. The practical let- 
ters at times give valuable experiences and 
suggestions, although some are so ridic- 
ulous as to be amusing, while others of a 
doubtful nature serve their purpose by 
giving topics for investigation, or start 
interesting argument. Through the 
advertising columns I receive a weekly 
visit from the manufacturers of things I 
use, or may want to use. I obtain valu- 
able information on all the latest appli- 
ances and the names of firms manufactur- 
ing them. I scan the list of catalogs pub- 
lished and select those I wish to have on 
file, always acknowledging those received. 

The editors of Power are my consult- 
ing engineers, and many times during the 
year give me expert advice, which I could 
not otherwise obtain. 

My copy of Power is a badge of my 
profession. The letter carrier sees it with 
my name on the wrapper, my visitors see 
it on my desk, and the row of bound 
volumes in my bookcase. It is one of 
my assets. 

Engineering pays, and there is lots of 
room for advancement. If a man _ is 
really an engineer, if he is interested in 
his work, if he is taking the many op- 
portunities to .investigate and obtain 
knowledge, and is keeping up to the 
times, it pays; if it doesn’t, it is generally 
his fault. 


all 


L. C. ReyNo ps. 
Willard, N. Y. . 





Requires a Drip 

On page 540 of the September 29 issue, 
Fig. 1 in my letter is misleading in that 
that it says: “No drips required.” There 
should be a drip that can be opened when 
the engine is shut down, and be closed 
when running. It is correct that no drips 
are required when running. 

There is another way a_ horizontal 
heater could be made, that would require 
no drips. Get a pattern of a head made 
that had the opening for the exhaust on 
one side, and put the exhaust connection 
at the top on the end leading from the 
engine, and at the bottom on the con- 
denser side or end of the heater. This 
would always be drained where the con- 
denser was lower than the exhaust. 
Where the pipe runs vertical beyond, the 
heater, it would be necessary to have a 
drip at the ell to open nights. 

W. E. Crane. 

Broadalbin, N. Y. 
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A Homemade Grinder Stand 







shows inexpensive. tool- 


Fig. 1 
grinder stand, made from scrap pipe and 


an 


a few fittings. As will be seen, the outfit 
consists of three tees, two ells, four nip- 
ples, one flange and a straight piece of 
pipe of convenient length and size. The 
shaft is centered in the tee bearings and 
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FIG, I 


babbitt metal is poured around it, form- 
ing the bearing, after which the shaft is 
removed and the bearing reamed slightly 
to allow the shaft to revolve easily. The 
emery wheel is placed on the shaft in the 
usual manner, and cotter pins or nuts 
may be put on the shaft to prevent end 
play. If it is desired to have the stand 
heavier than the bearing parts, reducers 
may be used to effect the change from 
larger to smaller pipes. 

This device may be converted from one 
of utility to one of pleasure and com- 





FIG. 2 


fort by using the fan shown in Fig. 2. 
This fan is made from a cross, four pieces 
of pipe and four blades of sheet iron. A 
hole is drilled through the center of the 
cross to receive the shaft and a slit sawed 


in each arm to receive the sheet-iron 
blades, which are riveted in place as 
shown. : 


C. L. Greer. 


Handley, Tex. 
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Flickering Lights 





In regard to Mr. Carroll’s trouble wit! 
flickering lights, as mentioned in the issu 
of October 20, I would say that if th 
25-kilowatt machine is compound wound, 
with a shunt across the series field, tl 
trouble may be due to the choking effec: 
of the field, due to the inductive resis 
ance set up by the increasing current 
it. In such a case a large part of the 
current will pass over the shunt and for 
an instant the same effect would be had 
as with a shunt-wound generator; that 
is, a drop of voltage when the load comes 
on, due to the: lack of additional field 
strength to overcome the extra armature 
reactance. 

It will be noted that after the motor his 
been started and running and the cu 
rent has adapted itself to the value 1 
quired to carry its load, the voltage then 
returns to normal, or a little above. This 
shows that the current in the series field 
has attained its value and supplied the 
additional field magnetism to overcome 
the armature reactance. I have noticed 
that on removing the shunt, the flickering 
of the lights does not stop, but is caused 
by a different effect, i.e., the voltage rises 
instead of decreases. 

By placing a shunt of sufficient ohmic 
and inductive resistance across the series 
field so that it will have the same tin 
constant as the field, the trouble may be 
minimized if not eliminated. This proba- 
ble remedy is based on the assumption 
that the driving speed remains constant 
and that there is sufficient copper in the 
leads from the generator to the busbars 

If the elevator motor is controlled by a 
magnetic controller, sometimes the dash- 
pot does not give the required damping 
effect, and the resistance is cut out too 
quickly. This causes the motor to take 
excessive current at the start. In other 
of magnetic controller, in 
each resistance notch’ is controlled by a 
magnet, the same action 
place, as it is not uncommon to see all the 
resistance and reversing fingers pulled 
closed before the motor has time to start. 
Probably the trouble could be remedied 


types which 


separate takes 


by adjusting the controller. 

The trouble Mr. Carroll mentioned is 
experienced in the majority of plants in 
small office buildings where the elevators 
are electrically driven, and in some places 
the same remedies as Mr. Carroll sug- 
gests have been adopted, i.e, keeping the 
lighting load and the elevator load sepa- 
rated. 

James E. KIrroy. 

Lincoln Place, Penn. 


The letter by Mr. Carroll suggests 4 
somewhat similar experience I had in the 
plant where I am employed. We have 4 
6214 - kilowatt 250- volt direct - connected 
generator, and two electric elevators, each 
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having a starting load of 100 amperes, 
dropping to nothing on the up trip and 
about 20 amperes on the down trip. One 
car runs continuously all day, and part of 
the day both cars are running. This 
plant is in an office building and when the 
elevator started the voltage would drop 
from 10 to 20 volts. The tenants would 
not stand for this and something had to 
be done. 

We installed a storage battery consist- 
ing of 120 cells in the main battery and 
20 end cells. Now, when both elevators 
start at the same time, one can hardly 
notice a drop in the voltage. The battery 
is floated on the line all day and all the 
clevator load falls on the battery instead 
f on the machine. <A booster set is used 
for charging. 

The battery is large enough so that we 
can charge at a somewhat higher rate 
than our discharging rate, thereby having 
the battery fully charged by night. The 
plant can be shut down part of the night 
and what current is used during that time 
is supplied by the battery. The battery is 
in a room by itself, well ventilated, and 
all iron work is given a good coat of 
asphaltum paint, so that there is no trou- 
hle from fumes. The battery has been in 
operation five years and has given no 
trouble whatever. 

I think a storage battery is the only way 
of solving Mr. Carroll’s problem. His 25- 
kilowatt machine would then take care of 
the day load with ease. 

NorMAN S. CAMPBELL 

Detroit, Mich. 





Design of a 25-Horsepower 
Gas Producer 





| beg to submit the following comments 
on Mr. Tryon’s article on the “Design of 
a 25-Horsepower Gas Producer,” which 
appeared on page 641 of the October 20 
number. 

lirst, in reference to the grate construc- 
tion: It is peor policy to require the top 
of the producer to be removed to replace 
a’ grate section. It quite often happens 
that a grate bar is broken by barring, and 
a method of quickly replacing the broken 
member, even while the producer contains 
a fire, is necessary. 

More details should have been shown 
of the three-way valve between the pro- 
Cucer and scrubber, as this is a very 
essential part of the installation. It has 
been quite difficult for manufacturers to 
provide an effective and practical valve 
at this point, much trouble being caused 
by The material is also an im- 
portant consideration. 
many producers are con- 


leakage. 


hough 


structed with the air pipe entering the 
producer directly under the grate and 
Stopping there, this is poor practice. It is 
readily seen that the air and steam enter- 
ing ast inside the producer will creep up 
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the lining and cause a hole in the fire on 
that side, causing an excess of CO: in the 
gas and permitting the formation of 
clinkers on the opposite side. This trou- 
ble would be aggravated by taking the gas 
off on the same side as that on which the 
air and steam enter, as shown by Mr. 
Tryon’s drawing, and this is an unde- 
sirable feature, even when the gas is 
taken off on the opposite side, thus per- 
mitting it to take a diagonal path across 
the fire bed. 

The better way would be to carry the 
air pipe to the center of the producer 
under the grate and there distribute the 
steam and air by means of a cross or 
special fitting, with pipes extending radially 
nearly to the edge of the grate and with 
elbows on the ends turned down to pre- 
vent clogging with ashes. While this 
would be a litthe more expensive and not 
quite so simple, the advantage gained in 
operation would be worth while. 

Water should not be distributed in the 
scrubber through a pipe capped and 
drilled full of holes. It would be a mat 
ter of a very short time for these holes to 
clog (especially if there is only a 1/16- 
inch drain), as the writer has found in 
experimenting with a similarly constructed 
apparatus. Some form of spray as made 
by manufacturers would be less likely to 
clog, more accessible and no more ex- 
pensive. 

Mr. Tryon’s statement in 
economy is 


regard to 
somewhat misleading. He 
says that “with a 3-foot depth of bed 
there will be fuel enough to run a 25- 
horsepower engine full load for about 18 
hours.” The area of a 2-foot fire column 
is 3.14 square feet. Then the volume of 
coal with a bed 3 feet deep equals 

3.14 X 3 = 9.42 
cubic feet.- According to Kent, page 625, 
a cubic foot of pea coal weighs 61 pounds 
and 

Gt X 9.42 = 575 
pounds = the weight of coal in the pro- 
ducer when 3 feet deep. 
power for 18 hours is 


Now 25 horse- 


25 X 18 = 450 
horsepower-hours, and at 11% pounds of 
coal per horsepower-hour the actual 
amount required, not counting any waste 
or stand-over loss, is 

450 X 114 = 502 
pounds, leaving 13 pounds of coal and 
probably 65 pounds of ashes on the grate 
at the end of the 18-hour run. 

The statement, therefore, is not exactly 
correct, for, while it requires only 562 
pounds to run 18 hours at 25 horsepower, 
still this could not be done at one filling 
of the producer; in fact, after 3 or 4 hours 
the gas would be found to be so poor that 
it would be desirable to put in more fuel. 

It would have to be a very good coal 
indeed to require barring down only once 
a day for the type of producer shown in 
the sketch. After testing many samples 
of coals in a producer of similar, but bet- 
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ter, design, the writer has not yet found 
one that could be run all day at full load 
with only one barring down. Many re- 
quired barring as often as every half hour, 
and if left longer would require driving 
the bar through the clinker with a sledge. 

Cleaning the fire on top of the grate 
will be necessary at intervals of from 2 
to 6 hours, depending chiefly on the coal. 
3efore this is done each time, water 
should be run into the ashpit, so that 
any hot coals or ashes raked off of the 
grate will cause formation of steam, 
which is taken through the fire bed and 
minimizes the tendency of the engine to 
drop its load, which is very liable to hap- 
pen in this style and size of plant. 

H. G. D. Nuttine. 
Madison, Wis. 





Wants Information About Twisted 
Wire Cable 


I would like to have some reader ex- 
plain how wire of about No. 8 gage is 
twisted into braces of certain length and 
under certain tension, such as are used in 
windmill construction for braces. 

F. Frost. 

Evansville, Wis. 





Troublesome Storage Batteries 


We have a number of 7 S. N. exide 
storage batteries that have troubled us by 
becoming dead a short time after charg- 
ing. They have been treated as follows: 
The plates were assembled with the neces- 
sary wood-and-rubber separators. The 
acid, of 1210 degrees temperature, was 
put in the jar and allowed to stand for 
12 hours and then given an initial charge 
of so hours. They were then worked 
for 30 days, after which the acid was di- 
luted with distilled water and the batteries 
re-charged. These cells have been in 
operation for one year on automatic sig- 
nals, and have been re-charged every 30 
days. 

The cells come with the wood separ- 
ators in very bad condition, and the nega- 
When the new 
separators are put in place they are so 


tive plates badly swelled. 


large that it 1s necessary to scrape the 
active material off when placing the group 
in the hard-rubber jar. The temperature 
where these batteries work goes up as high 
as 122 degrees Fahrenheit, and seldom 
below 60 degrees Fahrenheit. They are 
set in the bottom of the signal case, and 
when the door is opened the air is so 
varm that it feels as though it came from 
a furnace. 

I would like to know if any readers can 
tell me the cause of the trouble and sug- 
gest the proper treatment of the batteries. 

J. M. Herwia. 

Benson, Ariz. 
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In Which the Hydrogen, Total Carbon, Oxygen and Nitrogen Contents 
, Are Expressed in Curves Based on the Government Analyses of Coal 





BY 


In all heat-engine and boiler investi- 
gations in which coal is used, some sort 
of analysis of the coal is necessary. For 
most purposes the proximate analysis, 
that is, the determination of the percent- 
age by weight of its content of moisture, 
volatile combustible matter, fixed carbon 
and ash, suffice. There are some cases, 
however, in which further analysis is 
necessary, particularly for the determina- 
tion of the amount of hydrogen in the 


-) oe 4b 


5. 


analysis requires special skill for accurate 
results and is better carried out by a 
chemist who is accustomed to such 
manipulations than by an engineer to 
whose general work they are distinctly 
foreign. The trouble of making the ulti- 
mate analysis has prevented the general 
use of this analysis and has recently been 
advanced as a reason for using an incon- 
sistent method of defining the efficiency of 
a gas producer. 


MARKS 


gaged during the last four years in carry- 
ing out tests of the fuels occurring in th 
United States. These tests include proxi 
mate and ultimate analyses of each coal 
investigated. The analyses have all been 
made under such conditions as to permit 
full confidence in them. Those that hav¢ 
been published so far are given in three 
annual bulletins; they include the analyses 
of about 240 different coals from 28 States 
and Territories, and represent every kind 
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coal. In boiler tests, for example, if the The ultimate analysis of coal includes of fuel from anthracite to peat and a 


heat losses up the chimney are to be de- 
termined in detail (as recommended in 
Section XXII of the code of the Ameri- 
can Society of Mechanical Engineers for 
steam-boiler trials), the percentage of 
hydrogen in the coal must be known. In 
producer tests, if the efficiency of the pro- 
ducer is to be based upon the lower or 
effective heating value of the coal, the 
hydrogen content must be known. To de- 
termine the hydrogen content, the only 
practicable method has been to make the 
so-called ultimate analysis of the coal by 
slow combustion and the absorption and 
weighing of the water formed. This 


not only the determination of the hydro- 
gen present, but also of the total carbon, 
oxygen and nitrogen. These determina- 
tions may all be of use in special cases, 
but it is the hydrogen which is most fre- 
quently desired. The writer finds that 
there is a very simple relation between 
the hydrogen content of a fuel and the 
amount of volatile combustible matter in 
the fuel. When the proximate analysis is 
known, this relation permits the determi- 
nation of the hydrogen content of a fuel 
with an accuracy which ‘is sufficient for all 
heat-engine investigation, purposes. 

The U. S. Government has been en- 


range of volatile matter in the combusti- 
ble of from 8 to 70 per cent. This series 
of analyses gives a splendid foundation on 
which to base any general conclusions as 
to the composition of fuels. For each 
coal several samples were analyzed, in- 
cluding one collected at the mine, 
taken from the car bringing the coal to 
the testing plant, one collected during te 
boiler test, etc. In the results that fol- 
low the analyses of the car samples were 
used in every case. The analyses 


me 


ire 


published in the form shown in the ‘ol- 
lowing example: 
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OXYGEN AND NITROGEN CONTENT OF THE COMBUSTIBLE 
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KENTUCKY COAL NO. 6, BULLETIN NO. 
290, PAGE 126. 
Proximate Analysis. Ultimate Analysis. 


Moisture......... So rrr 2.76 
Volatile matter...36.49 Sulphur........ 0.57 
Fixed carbon.....55.63 Hydrogen...... 5.47 
eee 2.76 Carpon......... 77.20 
Sulphur......... 0.57 Witrogen....... 1.46 

oo! re 12.55 


The moisture and the ash in a coal are 
to some extent accidental and will vary 
from sample to sample taken from the 
same seam of coal. The analyses have all 
been recalculated so as to express the 
composition in terms of dry combustible, 
eliminating the moisture and ash entirely. 
To make this recalculation it was assumed 
that the sample used for the ultimate 
analysis had the same percentage of mois- 
ture as the sample used for the proxi- 
mate analysis. 

The results of the analyses of all the 
coals tested are given in Fig. 1. The 
abscissas are the percentages of volatile 
matter in the combustible; the ordinates 
are the percentages of hydrogen in the 
volatile matter (not in the combustible). 
In the region from 36 to 48 per cent. of 
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volatile matter the points lie so close to of volatile matter, and these avera 
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FIG. 3. 


the plotted points fall very close to a 
smooth curve. To draw the curve accu- 
rately the average position of the points 
was calculated for each I per cent. range 


HYDROGEN CONTENT OF THE COMBUSTIBLE 


analyses; over 50 per cent., most of the 


points represent one analysis only; from 
18 to 32 per cent., the only points not 
very close to the curve 


represent one 
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analysis only; below 18 per cent., each 
it with one exception represents one 
anilysis only. The number of analyses 
which each point is the average is 


given on the diagram. 
[he percentage of hydrogen in the com- 
bustible has also been calculated and the 


results averaged for each range of I per 
cent. in volatile matter. The average 
joints are plotted in Fig. 3. 

Over 90 per cent. of the fuels tested 
have an amount of volatile matter which 
is between the limits of 18 and 48 per 
cent. of the combustible. Within this 
range the points are seen to lie remarka- 
bly close to the curve. The use of the 
curves for the determination of the hydro- 
gen in the volatile matter would have 
given less than 2 per cent. maximum error 
within that range, or about 0.5 per cent. 
in the determination of the amount of 
hydrogen in the combustible. As_ the 
pots represent tests of over 200 different 
coals, the curve can be used with confidence 
for all semi-bituminous or bituminous 
coals occurring in the United States. 


\bove the limit of 48 per cent. of vola- 
tile matter in the combustible lie some of 
the lignites and the peats. There is rather 


more average variation here, though the 


maximum error again by the use of the 
curve would not be more than 2 per cent. 
in terms of the volatile matter, or a possi- 
bility of about I per cent. error in the de- 
termination of the percentage of hydro- 
gen in the combustible. 

Below 18 per cent. volatile matter are 
the semi-anthracites and anthracites. These 
show somewhat more variation than in 
the middle range, but the possibility of 
error in determining the hydrogen in the 
combustible from the curve is only one- 
quarter to one-half of 1 per cent. Of all 
the coals tested there is only one which 
content 
siderably from that given by the curve. 
and that was a coal with only about 6 per 
cent. of volatile matter and which is de- 
anthracite-graphite coal 
mined in Rhode Island. If the curves of 
Figs. 2 or 3 had been used for determin- 
ing the hydrogen content of the dry coal, 
the results obtained would have differed 
from the analyses less than two-tenths of 
I per cent. In 90 per cent. of the coals, 
and for one coal only, would the differ- 
ence have been greater than I per cent. 
One per cent. error in the determination 


has a hydrogen differing con- 


scribed as an 


of the hydrogen will cause an error of 
about too B.t.u. in the determination of 
the latent heat of the steam formed by the 
combustion of one pound of combustible, 
or about seven-tenths of I per cent. error 


in the calculation of the lower or effec- 
tive heat value of the coal. “This is the 
limit of error by the use of these curves. 
The probability of error for fuels which 


are neither extremely high nor extremely 
low in combustible matter is not more 
than one-tenth of 1 per cent. 

The accompanying table is taken from 
the curves in Figs. 2 and 3: 
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Besides the hydrogen content of the 
fuel the total carbon is sometimes re- 
quired, particularly for such purposes as 
the calculation, from the composition of 
the gas, of the total volume of gas result- 
ing from the combustion of a fuel in a 
boiler or producer. There appears to be 
no simple relation between the amount of 
volatile matter and its carbon content. 
The carbon in the volatile matter of the 
coals where analyses are given in _ the 
U. S. Government bulletins is plotted in 
Fig. 4. If the relation between the vola- 
tile carbon and the total volatile matter 
were assumed to be that represented by 
the dotted line, it would lead to. errors 
in the determination of the total carbon 
which in several cases would be as great 
as 5 per cent. 

Per Cent. 
of Volatile Per Cent. of Per Cent. of 


matter in Hydrogen in Hydrogen in 
the com- the Volatile the com- 


bustible. Matter. bustible. 

10 37.6 3.8 

12 33.4 4.0 

14 29.9 4.2 

16 6 4.35 
1S 25.0 4.50 
20 23.2 4.65 
22 21.7 4.78 
24 20.4 1.9 

26 19.2 4.98 
28 Is. 1 5.03 
30 | 5.13 
32 16.2 §. 17 
34 15.4 5.22 
36 14.7 5.27 
38 14.0 5.32 
10 13.4 5.36 
42 12.9 5.38 
44 12.3 5.40 
46 11.8 5.42 
1S 11.3 5.44 
50 10.9 5.45 
D2 10.5 5.46 
54 10.2 5.47 
56 9 LS 5.48 
58 9.5 5.50 
60 9.2 5.52 
62 8.9 5.53 
64 8.6 5.54 
66 8.4 5.56 
68 eC 5.58 
70 8.0 5.60 


The oxygen and nitrogen contents of 
the combustible are shown in Fig. 5. It is 
obvious upon inspection that there is no 
constant relation between the oxygen and 
the volatile matter. The nitrogen is very 
constant in amount; it is between the 
limits of 1 and 2 per cent. for over 95 per 
cent. of the coals tested. 

To determine the total carbon in the 
fuel, the simplest method is to absorb 
and weigh the carbon dioxide contained 
in the bomb calorimeter after the calorific 
value of the fuel has been determined. 
This method will not do for the determi 
nation of the hydrogen in the coal, be- 
cause the sulphur of the coal is con 
verted in the calorimeter into sulphuric 
acid, which combines with any moisture 
present. 





On page 787 of the November 10 num- 
ber we published, under the 
“Possibilities of Low Pressure Turbines,” 


caption 


an abridged report made to the manage- 
ment of the Cambridge (Mass.) Electric 
Light Company, crediting the’ report to 
Lionel S. Marks, assistant professor of 
mechanical engineering at Harvard Uni- 
versity. The report was not made by Mr. 
Marks, but by Prof. Ira N. Hollis 
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Oldest Engineering Organization 
Entertains 





On Wednesday evening, November 11 
the New York Engineers’ Protective 
Society held its fortieth annual entertain- 
ment and reception at Lyric hall, Forty 
second street and Sixth avenue, New 
York City. The entertainment, which 
was provided and directed by Daniel W. 
Quinn, consisted of a round dozen musical 


> 


and vaudeville selections and was enjoyed 
by a large and appreciative gathering of 
members, with 


their wives, 


sweethearts and other guests. 


daughters, 
After the 
entertainment dancing was indulged in. 
Among the guests were members of other 
engineers’ organizations and friends from 
various supply houses. 

This society is probably the oldest or- 
ganized body«of stationary engineers in 
the country, having had a_ continuous 
existence since its formation in March, 
1867. After an independent existence of 
about 20 years the society became one of 
the subordinate associations of the Na 
tional 


Association of Stationary Engi 


neers. Five years later it withdrew from 
the national body and again took up its 
independent existence, which it has con 
tinued ever since. 

fraternal and 
Funds are maintained for the 
purpose of helping sick and unemployed 


members, widows and orphans and _ for 


Its objects are both 
charitable. 


the burial of the dead, more than $30,000 
having been paid to widows and orphans 
alone since the beginning. 

The membership has grown. steadily, 
the losses by death and withdrawal being 
more than made up by the admission of 
new members, many of them being from 
the younger class of engineers, to whom 
the benevolent and insurance features ap 
peal, as well as the educational advantages 
offered by the winter course of lectures 
and discussions. 


Westboro N. A. S. E. Reunion 





Westboro (Mass.) Association No. 21, 
N. A. S. E., held its annual reunion and 
banquet Saturday evening, November 21. 
The hall was filled with members and 
guests from sister associations, national 
and State officers and newspaper men. 
The gastronomical feast was followed 
by a flow of oratory from several talented 
speakers, under the direction of Toast 
master Turner. 

The meeting, which broke up in time to — 
allow visiting members of the order to 
Sunday morning 
train, was pronounced by all who attended 


catch the newspaper 


it “the best ever.” 





The American Society of Agricultural 
Engineers will meet at the University of 
Urbana, Ill, on 


Illinois, at December 


29 and 30. 
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Leather Belting versus Rope 
Drives 





In his paper upon “Leather Belting 
Compared with Rope Drives,” presented 
at the recent meeting of the Leather 
Belting Manufacturers’ Association, Har- 
rington Emerson evidently holds a brief 
for the leather belt. There is undoubt- 
edly a field in which this method of trans- 
mission is superior to the rope drive, but 
it is equally true that there are condi- 
tions under which the rope drive is the 
better. These fields overlap upon a de- 
batable territory where the superiority of 
either method is not so manifest, A full 
and free discussion of the subject, bring- 
ing out real information in the way of 
costs of installation and maintenance, of 
durability and efficiency, would be of ser- 
vice in narrowing the bounds of this de- 
batable territory and enabling the de- 
signer or prospective purchaser to de- 
termine more readily what was best for 
his especial case, and we shall be glad to 
have our columns made the forum for 
such a discussion. 





Station Water Rate 


Next in importance to the coal con- 
sumption of a generating plant per kilo- 
watt of output is the water rate, which, 
in conjunction with the coal consumption, 
is the measure of the efficient operation of 
the boilers and furnaces. In most plants 
the only method of measuring the water 
used is the meter at the city water ser- 
vice, whose readings record the entire 
consumption of the building for boilers, 
house service, elevators, etc. Some few 
plants have installed additional meters in 
the pipe lines to the feed tanks, and in 
one or two cases in the feed lines to the 
boilers; but the trouble in calibrating and 
the uncertainty in the meter readings soon 
lead to the disuse of the meters. 

At present we do not know of one plant 
in which the water rate is known with a 
reasonable approach to accuracy, and this 
in a time when leaks and wastes are re- 
ceiving more attention than ever before 
in the history of engineering. That there 
are wastes to be discovered cannot be 
doubted by any one familiar with plant de- 
sign and operation, and in the larger field 
of city water-pumping practice much 
water and power have been saved by the 
installation of accurate meters, and the 
slip of the valves in the large pumping en- 
gines has been kept within the allowable 
three per cent. limit. 

The meter used in this case, the Ven- 
turi, seems particularly adapted to the 
varying pressures and temperatures in 
feed-water service and several installa- 
tions of these meters in the feed lines be- 
tween the pumps and boilers are now 
being made. If the drips are returned to 
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the boilers direct, the blowoff led int 
tank and a record kept of the number 
times the tank is filled, a comparati 
good foundation for the station rate n 
be obtained. 





Value of Organization 


Only a few years ago the duties of ti 
stationary engineer consisted solely in the 
operation and management of steam cn- 
gines and boilers, and the position he hel 
was usually anything but a desirable one 

If he desired information on any sub- 
ject connected with the operation of the 
machinery under his care, he could con 
sult some of the few unreliable textbooks 
on the subject, written by men of limited 
training and experience. He could seek 
help from some other engineer, whose ex- 
perience was probably as limited as his 
own, a course which oftener brought 
humiliation than relief, or he could work 
out for himself some sort of a solution 
as frequently wrong as right. But in 
most instances he remained in ignorance 
in preference to exposing his lack of 


_knowledge and running the risk of ridi- 


cule from fellow craftsmen, who 
under no obligation to aid him. 

Organization had not been considered 
and engineers’ associations were unknown. 
Some far-sighted members of the craft 
saw the benefits of organization and co- 
operation in other lines, and realized that 
if the unorganized units were gathered 
into a codperative body of national char- 
acter, inestimable benefit would come to 
the membership. As a small organized 
army is more efficient than a large, un- 
organized mob, so it proved with the 
engineers’ associations. In some associa- 
tions education is the keynote; in others 
it is a banding together for mutual pro- 
tection and advancement, while in still 
others the fraternal and benevolent feat- 
ures are most pronounced. 

To which type the engineer should 
attach himself must be decided by him 
according to the circumstances, but of 
some one he should be an active member. 
In these days of rapid advancement no 
man, and least of all an engineer, can 
afford to remain “sufficient unto himself.” 
Men whose interests are identical derive 
advantages from association and_ the 
interchange of ideas and experiences that 
cannot well be ignored, and however 
limited a man’s leisure hours may be, the 
regular meetings of his trade organiza- 
tion should not be neglected. 


were 


An engineer is expected to take a lively 
interest in all matters pertaining to the 
art and science of steam engineering, and 
nowhere will he get so great a return for 
the effort expended as in gatherings of 
engineers. 


+ 


One thing is certain: To reach and to 
stay in the front rank, the engineer must 
study. To be sure, a man of stuc:ous 
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habits may learn much alone, but ti 
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knowledge so gained will not have the 
yaiue to him or his employer which will 
belong to that which he has acquired by 
constant contact with other engineers. 





Chemistry in the Boiler Room 


When the term “chemistry” is men- 
tioned to the average engineer or fireman, 
his mind conjures up a meaningless 
jumble of testing tools, retorts, stained 
fingers, burnt clothing and disagreeable 
fumes. To be sure, the chemist deals 
with all these, and more; but in reality 
they have little to do with the boiler 
room, where it is only necessary for the 
attendant to apply the knowledge worked 
out for him by those expert in the art. 

Many steam-plant employees, if asked 
regarding their knowledge of chemistry, 
would demand a reason why they should 
trouble themselves about a matter so re- 
mote from their occupation. 

Suppose we go somewhat into detail 
and ascertain if a working knowledge of 
chemistry for the boiler room is desirable, 
if not absolutely necessary. 

It will be conceded that as the steam 
generator and connections are constructed 
principally of steel and iron, it is im- 
portant that the men in charge—and those 
holding subordinate positions, for that 
matter—should know what elements cause 
chemical changes in iron and steel, which 
impair them. So much has been written 
regarding pitting, corrosion and_ scale 
that it seems: like a waste of time to men- 
tion them here, yet the statistical reports 
from year to year show that the greater 
number of dangerous defects in boilers 
are due to these causes; and it should be 
needless to state that if attendants under- 
stand the chemical properties of the feed 
water used in the boilers, and can apply a 
suitable reacting agent, such defects will 
be greatly reduced. 

Your feed water may be hard, but what 
do you know about the proper method of 
treating it? Do you know that hard 
water causes scale, corrosion of the ‘boiler 
tubes, foaming, waste of fuel due to scale, 
cost of removing tubes and removing 
scale? What do you know about hard 
water, anyway; what is it? There is not 
a shadow of doubt but that you should 
know, and should know what to do to 
eliminate the injurious properties of the 
water. 

Corrosion can be prevented, but one 
must know what causes it, and what to 


do to stop the chemical action producing 
it. Here again a slight knowledge of 
chemistry is required. Is corrosion due 


to organic matter, or acid contained in 
the feed water? What causes steam-pipe 


corrosion? And what can be done to 
prevent it? There is a remedy for these 
evils, and the engineer should know what 


ls and their analyses are holding 
the attention of the more progressive 
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engineer, and rightly so. Today the de- 
mand is greater than ever before that 
fuel be purchased not by the ton, but ac- 
cording to its capacity. The 
sampling coal for 
analysis is well known, or if it is not, it 
may be obtained from works pertaining 
to the subject; also the method used in 
determining the calorific power of fuel 
by means of the calorimeter. If the engi- 
neer or fireman does not understand this 
important branch necessary to economical 
operation, he is behind in the race with 
progress. 


heating 
standard method of 


Another essential in power-plant opera- 
tion is the proper regulation of combus- 
tion. It is not sufficient to have a thor- 
ough knowledge of how to keep a boiler 
plant in first-class condition, or how to 
purchase fuel containing the greatest 
number of heat units at the most ad- 
vantageous price, if the matter of fuel 
consumption is not taken care of. Here 
again chemistry is an important factor, 
as an occasional analysis of the chimney 
gases is necessary to determine the exact 
action of the combustion taking place in 
the furnace and the amount of combusti- 
bles escaping through the chimney, which 
latter can be prevented to a great ex- 
tent if the proper amount of air were ad- 
mitted to the furnace, and even if a man 
is away below the capacity required to 
make a flue-gas analysis, he will be a 
better fireman and find a real interest, 
even, in tending a boiler furnace if he 
has read “Faraday’s Chemistry of a 
Candle,” which a child can comprehend. 





A Division of Labor 


Much has been published of late about 
engineers’ licenses and examinations, and 
if we concentrate our minds long enough 
we may be able to penetrate the passing 
clouds of smoke and find at least a little 
fire to justify our pains. The licensing 
of any particular trade or profession can 
have but one constitutional basis, “the 
safety of the public.” Stripped of this it 
would be difficult indeed to adjust it so 
it would not interfere with our constitu- 
tional guarantee of life, liberty and the 
pursuit of happiness. 

No new law designed to change a 
course of events was ever put into prac- 
tice without serious opposition. Our 
license law has been no exception. The 
men whom it was intended to benefit most 
were the men who put forth the greatest 
obstructive efforts. However, the experi- 
mental stage of the license law has 
been passed. We should know definitely 
whether or not it is an equitable arrange- 
ment in. whole or in part, and whether or 
not it is impartially applied, and if not, 
why not. And yet, after at least a dozen 
years’ trial, we hear grumblings of dis- 
content in Ohio, charges of favoritism in 
the Bay State, and meanwhile the boiler 
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explosion goes merrily on, the last echoes 
from Maine being drowned in the rum- 
blings from Texas, or 
between. 

A State examiner is described as being 
exceedingly amused to hear an applicant 
for a license admit that he would con- 
sult a boilermaker in case of trouble. We 
cannot refrain from asking, Why not? 
What is the boilermaker for? Is he mak- 
ing boilers today which are below the 
proper standard? If so, why not inspect 
him? Why not require that he secure a 
license after being properly examined and 
his knowledge of the business has been 
fully demonstrated? Why not keep our 
eye on the main point, the safety of the 
public, and concentrate our efforts to pro- 
ducing good boilermakers first, good boil- 
ers next, good inspectors to follow and 
good boiler operators as a 
touch? 

We cannot overlook the vast amount of 
good accomplished by the present system 
of State inspection of boilers, neither 
can we doubt the advisability of knowing 
whether or not our prospective engineers 
know that cylinder oil should be kept out 
of the boiler and water out of the engine, 
but that the proper amount of either in 
the right place is very desirable. Two 
or three dollars a day should not be ex- 
pected to secure a man who is educa- 
tionally fitted to design a steam boiler, en 
gine, etc., and physically able and willing 
to shovel in the necessary coal and wheel 
out the ashes. Yet the lists of questions 
published as having been put to applicants 
for a license would indicate that that is 
just what we are expecting. 

The boiler is unquestionably the most 
dangerous element in a_ steam-power 
plant., The flywheel separates occasion- 
ally, and the cylinder head takes periodi- 
cal trips into strange quarters by way of 
diversion, but the most frequent to fur- 
nish trouble, and the most 
when it does so, is the boiler. 

If a strong feeling that our license laws 
are not being equitably administered ever 
gains headway it is certain that radical 
changes will be made. As a suggestion 
for these possible changes, would it not 
be better reasonably to assure ourselves 
that the engineer is capable of operating 
and caring for his plant, to leave the de- 
sign of the boiler to the boilermaker, 
with some supervision as to methods and 
material used, and the determination of 
the safe operation of the plant to the in- 
spector? 


some point in 


finishing 


disastrous 





Another formula for the rating of 
motor-car engines has been suggested by 
Rolls-Royce, Limited, well known auto- 
mobile manufacturers, who propose that 
the engines shall be rated by the formula, 


.P: = 0.25 (d = 1%)? Ny P 


Here d denotes the cylinder diameter in 
inches, while s is the stroke, and N the 
number of cylinders. 
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Leather Belting Compared to 
Rope Drives* 





By Harrincton EMERSON 


C. W. Hunt, former president of the 
American Society of Mechanical Engi- 
neers, whose great engineering firm 
makes a specialty of rope transmission 
and ropes for transmission, says: 

“Rope driving is not in direct competi- 
tion with belting. Under the ordinary 
conditions of mill work, belting is by far 
the best and most economical material 
that engineers have yet found for the pur- 
pose. It is when belting does not work 
well, when the driving and the driven 
shafts are at an angle with each other, 
that rope drive finds its application.” 

In marked contrast with the  large- 
minded statement of Mr. Hunt, as to the 
respective fields of belt and rope trans- 
mission, one of the leading rope-trans- 
niission companies makes claims for rope 
compared to belt, which are disingenuous 
when not false. These published claims 
are: 

(1) “That pulleys narrower 
for the same power transmission.” 


the are 

This is true, but unimportant, as they 
are not cheaper. 

(a) “As to and direction, 
rope-power transmission is practically un- 
limited.” 

No doubt the instance in mind is that 
of cable transmission to move street cars. 


distance 


Rope transmission several miles in length 
has been used for this purpose, but 85 
per cent. of the power was consumed in 
pulling the rope without any load and 
the rope out in afew 
months. As an economical means of 
power transmission applied to long dis- 


some of wore 


tance and change of direction, the rope 
drive For 
smallest friction 
and least trouble of operation, in all but 


has been abandoned. power 


transmission with loss 
the rarest cases, it will be found that belts 
or shafts or gearing are superior to rope. 
(3) “The amount of power which may 
be transmitted is practically unlimited.” 
Not more than for any other installa- 


tion. Seventy thousand horsepower is 
transmitted through the shafts of the 
latest Cunard steamers, 17,500 to each 
shaft. Increase of power is attained by 


increasing the number of ropes, but’ each 
added decreases the efficiency of 
transmission. The limit is soon reached. 

(4) “The cost of installing and main- 
taining rope drives is much lower than 


rope 


for belts.” 

This is an error. 
tion may in. certain less, 
maintenance costs are higher. Belt 
newals, when belting is properly operated 
and looked after, are under 5 per cent. of 
Ropes wear out much 


The cost of installa- 
but 
re- 


cases be 


the initial cost. 
more rapidly than belts and have but very 
~ Paper presented at the annual meeting of 
the Leather Belting Manufacturers’ Associa- 
tion, November 17, 1908. 
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little scrap value. 
scrap value. 


Belts have a very large 


(5) “Transmission is 
and steady.” 


more positive 


Gearing is even more positive and 
A locomotive tire has a more 
positive grip on the rail than an automo- 
bile tire on the road. One of the great 
superiorities of belting is that it is elastic 
and yields to varying strains, instead of 
breaking either itself or the installation. 
(6) “Rope drives are noiseless.” 


steady. 


So are belt drives. : 
(7) “No 
created.” 


electrical disturbances are 

If anyone has ever been troubled with 
electrical disturbances from belt drives, 
there is an easy and cheap method of 
eliminating them without resorting to 
rope drives. 

(8) “There is no 
slipping.” 

There is a slight slip in belts, but in- 


measurable loss in 


cluding the slip, the power loss in one 
belt is less than in one rope. If positive 
transmission is absolutely required, chain 
drive or gears are better. 

(go) “Alinement of 
necessary.” 

If by this is meant that defective and 
careless installations can be permitted in 


shafting is not 


rope drives, it is wholly wrong. Bitter 
complaints have been made of rope drives 
because of careless installations, often 


more serious for rope than for pulleys. 
An oval pulley is much less serious in belt 
drive than in rope drive. 

(10) “Rope the cheapest 
simplest method of distributing power to 
the different fioors of a factory.” 

What about cutting out a floor?  Fric- 
tion clutches, always a source of annoy- 
ance, would have to be used with ropes. 
A belt is shifted to an idle pulley. Rope 
transmission is not simpler, although first 


affords and 


cost of rope is cheaper than first cost of 
good belts, but rope drive (under com- 
not cheaper per 
horsepower actually transmitted. 


parable conditions) is 


(11) “Future additions to power may 
be made at small cost.” 

Also true for belting. If the pulleys 
and shafting will stand it, power can be 
doubled by doubling the thickness of the 
belt; much simpler than doubling the 
number of ropes or changing the grooves 
to take larger ropes. 

(r2) “Rope drives may be run out of 
doors and are not affected by heat, cold, 
moisture, dust or oil.” 

This is a broad claim, as heat, cold and 
moisture all affect the length of ropes. 
Oil and dust will rot ropes as fast as 
they will leather. Everyone knows that 
shoes made of leather are not affected by 
heat or cold within limits, nor by dust, 
and that a good oiling will soften the 
leather although it has been wet. 

The following paragraphs are quoted 
from some of the highest authorities on 
rope transmission : 

“There are two 


distinct systems of 
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rope driving: the multiple, or Englisi., 
system, and the continuous, or America 

system; each under different conditions 
has its advantages. The multiple syster 
is the simpler, consisting of one or more 
independent ropes running side by si 

in the grooves of the pulley. This system 
is especially adapted for the transmission 
of large powers in drives protected froin 
the weather and 
parallel. This 
curity against 


shafts are 
utmost s 


where the 
drive has the 
breakdowns. Power can 
be increased by the addition of more 
ropes, and the rope always bending in 
the same direction has longer life than 
in the continuous 
cheaper to install. 


system. Finally it is 

“In the continuous system one rope is 
wound around the and 
A tension carriage 
automatically takes up the slack which 
may from 
inequalities of load. 

“The more ver- 
satile, especially adapted to vertical and 
quarter-turn 


driving 
sheaves several times. 


driven 


occur stretch of rope or 


continuous system is 


drives, where shafts are at 
an angle to each other, where rope is ex 
posed to weather, and in any special case 
of complicated transmission. 

false that ropes of t 
same diameter will exert more horsepower 
with the continuous than with the multi 


ple system. 


“The belief is 


“To limit the disintegration of rope, the 
diameter of the sheave should be made as 
large as practicable; not than 36 
times that of the rope, and, when space 
and speed of shaft will permit, 40 diame- 
ters should be used as a minimum. Ex 


less 


perience has shown that in general work 
the best results are obtained with a \- 
shaped groove whose angle is 45 degrees 
as a runway on the sheave. 

“Fortunately, wooden pulleys have al 
most disappeared. Owing to the impos 
sibility of making a wooden sheave of 
uniform density throughout, some por 
tions of the sheave would wear more than 
others, causing not only uneven running, 
but leaving ridges and rough places that 
quickly wore away the outside fibers of 
the rope. 

“Wire rope is well adapted to the trans- 
mission of large 


powers to great <is- 


tances, but its rigidness, great weight. 
and rapid destruction due to bending, un 
fit it for mill Wire 


proved unsatisfactory on drives on short 


service. ropes have 
centers and high velocities. 

“Cotton rope is not durable; is injur! 
ously affected by the weather, so that for 
exposed drives it is absolutely unsatts 
It is difficult—almost impossible, 


to splice it uniformly, and even the est 


factory. 


quality of cotton rope is inferior 1 
strength. 
“A good transmission is the product 01 


the most earnest and intelligent stud) 
“When spliced the essential points «re 
“(1) The diameter must be absolutel) 

the same as that of the original rop« 
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‘(2) It must be smooth and free from 
lumps. 

“(3) The original lay and strands of 
yarn must be disturbed as little as pos- 
sible. 

“(4) Where several strands are re- 
joined, each fastening or tuck must be 
nade in such a manner as to prevent its 
wearing away and the rope unstranding. 

“Beware of the old sailor who has been 
splicing ropes all his life, and, of course, 
‘knows it all.” His ship splice is fatal to 
transmission, nor have we yet seen any 
coupling device which is satisfactory. 

“The most economical speed for a rope 
is 4000 to 4500 feet per minute; for while 
the amount for which the rope is capable 
increases with the velocity up to the rate 
of about 5000 feet per minute, it is equally 
true that the wear increases directly with 
the speed, because the greater the velocity 
the more bending and surface wear the 
rope must sustain.” 


Lire oF Ropes 


The average life of a rope on a properly 
designed drive is from eight to ten years. 
On long vertical drives (the distance be- 
tween shafts being 100 feet) 1%-inch 
diameter rope, running at a speed of 7200 
feet per minute, transmitting 500 horse- 
power, has worked on an average of 20 
hours a day for six years, and it still is 
in a very fair condition. 

To show the opposite effect of high 
speeds on horizontal drives, thirty-two 
2-inch ropes, running at a speed of 7100 
feet per minute, transmitting 2000 horse- 
power, with driving shafts 16 feet in 
diameter, have failed after a life of eight 
or ten months, working night and day. 


LARGE OR SMALL Ropes 


A small number of large ropes, if the 
smallest sheave is of sufficient diameter, 
is the better practice. As the number of 
splices is lessened the number of chances 
decreased. The greater 
wearing surface of the large rope adds to 
its life, and as small ropes are more easily 


of failure is 


broken, accidents are more likely to fol- 
low their use. 

Tight ropes cause heating of the jour- 
nals owing to the contraction of the ropes 
on damp days. Extremely slack ropes 
have a tendency to jump from the groove 
with variations of load. 

In a continuous drive whose shallow 
grooves had become clogged with a 
cement of grease and dust, the rope 
jumped from the sheave, thereby demol- 
ishing the drive. 

In the construction of a rope sheave 
and the turning of the groove too much 
care cannot be taken to secure the same 
pitch line in each groove. 

In the continuous system, variations in 
the pitch line will cause a creep in the 
rope, and in badly turned grooves this 
creep can be noticed to travel from one 
groove to another. In the multiple sys- 


tem, irregularities in pitch line are shown 
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by certain ropes being taut on the slack 
side, and slack on the driving side. This 
feature may exist from other causes than 
variation in pitch; as, for instance, a new 
rope placed on drives with older ones is 
larger in diameter than its companions 
and does not settle so far into the 
grooves. The slightest roughness on the 
surface of the groove is fatal to the life 
of the ropes. 

Tension carriages. It is bad practice 
to require one tension sheave to serve an 
extreme number of ropes, better results 
being obtained in large drives by using 
two or more tension carriages. 

In the continuous system the tension 
varies somewhat in the different laps of 
the rope, the sag being greater in the in- 
side ropes. As the slack shifts from one 
rope to another, the rope slips in the 
groove and an unequal action, techni- 
cally ‘known as differential, is produced 
throughout the drive. 

Further objections to the use of a 
single-tension sheave on large drives, are 
that a failure in any part of the rope 
must necessarily shut down the entire 
drive, and also the breaking of a long 
rope increases the chance of wrecking the 
machinery. 

3y dividing a continuous drive into two 
or more separate lengths of rope, each 
with its own tension carriage, these dis- 
avoided, but 
many benefits of the multiple system are 
secured. 

The element of 


advantages are not only 


which has 
always surrounded the continuous drive, 
and the liability of putting the drive out 
of service by the breaking of one rope, 
have been the system’s greatest stumbling 
blocks. 


“The ideal rope drive is one having a 


danger 


separate tension sheave for each lap of 
the rope, but, owing to the extreme cost 
and clumsiness of such an arrangement, 
it is impracticable. It is well to strike a 
happy medium between the two extremes 
and so design the drives, that if one rope 
should fail it may be quickly removed and 
operations continued with the remaining 
rope or ropes.” 

The American Manufacturing Company 
transmits tooo horsepower as follows: 

Engine flywheel to engine-room shaft, 
1000 horsepower through twenty 134-inch 
ropes, multiple system. 

The engine-room _ shaft 
through two sets of sheaves. 


transmits 


(a) Four hundred horsepower _ by 
means of eight 134-inch ropes. 

(b) Six hundred horsepower through 
twelve 134-inch ropes. 

The distance from the engine-room 
shaft to the main-mill shaft is 225 feet, 
and the multiple-system rope drive is sup- 
ported on ten idler sheaves. 

From the mill main shaft 1oo horse- 
power is delivered to the ground-floor 
main shaft, 40 feet away, through three 
134-inch ropes, multiple system. 

To the fifth floor, 150 horsepower is 
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uw 


transmitted by a five-wrap continuous 
drive of 11-inch rope. 

To the fourth floor, 75 horsepower by a 
four-wrap continuous drive of 1%-inch 
rope. 

To the second and third floors, 274 
horsepower is transmitted by continuous 
system, through eight wraps to the second 
floor, and four wraps to the third floor, 
134-inch rope. 

There are two justifications for this 
rope-drive installation: 

(1) The 


and installs rope drives and uses its own 


concern itself manufactures 
rope drive as a working exhibit. 

(2) The distribution of the power. 
There is 1000 horsepower supplied by one 
engine, of which 400 horsepower is trans- 
mitted a short distance and 600 horse 
power is transmitted 225 feet. 

For this distance neither chain nor belt 
On the other hand, the 
distance jis too short for economical elec 
tric drive. 


drive is suitable. 


Instead of the above, any one of the 
following might have been installed: 

(1) Separate oil, gas or steam engines. 

(2) Central engine, steam, gas or oil, 
with shaft drive. 

(3) Central engine, steam, gas or oil, 
with wire-rope drive. 

Which of these nine different possible 
installations is best, depends on circum 
stances. 

A rope drive must be carefully and 
accurately installed or it will not work at 
all. A belt drive can be put up in the 
old English fashion, so abnormally as to 
be a disgrace, yet a whole nation of lead 
ing mechanics do not know that it is not 
all right. 

The transactions of the American So 
Mechanical 


ciety of Engineers contain 


many references to the unsatisfactory 
working of rope drives and their replace- 
ment by long shafts or belts. 

A. C. Hobbs mentions a case in which 
a manila rope, driving across a yard 60 
feet wide, worked sometimes very well 
and sometimes very badly, and so often 
badly that it had to be replaced by a 2%- 
inch shaft. W. E. Partridge states that 
formerly rope drive was largely used at 
Proctor, Vt. In one case the distance 
was 275 feet, the angles very sharp, 45 
degrees up a hill. The rope drive failed 
completely, owing to disastrous whipping 
in the wind, and was replaced by a shaft. 
He states that there is only one rope 
transmission left in the town. 

Samuel Webber, life member of the 
American Society of Mechanical . Engi- 
neers, and a_ distinguished hydraulic 
engineer, describes a return to a leather 
belt transmitting 135 horsepower. 

In belt drives it has always been found 
very difficult to subdivide the power from 
one shaft to another between two belts 
running on different pulleys. When such 
drives have been installed, the superin- 
tendent or foreman of the shop often re- 
moves one. of the belts on the ground 
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that more power and speed can be ob- 
tained in that manner. The reason is 
plain. Unless the two driving pulleys are 
exactly of the same diameter, and the 
two driven pulleys are also of exactly the 
same diameter, there is a different ratio 
of transmission. One of the belts has to 
slip. The other belt must not only do all 
the work, but in addition supply the 
power to make the other belt slip. Some- 
thing similar, but not as bad, occurs if 
the pulleys are absolutely exact, but one 
of the belts is more elastic than the other. 
The stiffer belt carries most of the load. 
It is this division of the power between 
several grooves in rope transmission 
which interferes so seriously with the effi- 
ciency of rope drives. The rope gener- 
ally runs in a V-shaped groove so as to 
bear tightly on the two sides, but not on 
the bottom of the groove. Assuming that 
all the grooves are exactly true in size 
and diameter, the rope is not always true, 
as new pieces may have been spliced in. 
If all the ropes do not run with the same 
diameter, if any one part of the rope 
stretches more than any other part, the 
stiffer rope or the rope running on a 
larger diameter drags an undue share 
of the load .and rapidly wears out, 
since the destruction of the rope increases 
rapidly as the tension is increased. It is 
well-nigh impossible to install and main- 
tain a multiple drive in perfect condition, 
and the larger the number of ropes the 
more difficult the problem. To transmit 
140 horsepower would require, under the 
English system of separate ropes, ten %4- 
inch ropes, or seven 14-inch ropes, or 
five 14-inch ropes, or three 2-inch ropes. 
Any of these installations might cost less 
than a 30-inch belt running 3500 feet per 
minute, but I per cent. per annum of first 
cost would replace the belt, which even 
at the end of forty years would still have 
a very large scrap value; while 20 per 
cent. per annum of first cost would have 
to be set aside to replace the ropes. 

A well known authority on rope drives 
is Arthur Holmes Morse, who writes in 
the Harvard Engineering Journal, page 
205, 1903, as follows: 

“Under the multiple system a rope can 
be spliced and put on the sheaves in from 
2 to 4 hours.” 

The theoretical perfection of the con- 
tinuous drive is realized only with a drive 
of one wrap. The greater the number of 
wraps the more irregularity of action, 
and in drives of a large number of wraps, 
15 or 20, there is a progressive and nearly 
unifotm decrease in tension, the slackest 
ropes sagging two or three times as much 
as the tightest, with a more than propor- 
tionate difference in tension. 

Lack of uniformity in the sag of ropes 
is very serious when ropes are led around 
a corner, as the guiding sheave cannot be 
correctly set for all the wraps. Imper- 
fections of installations also affect rope 
drives injuriously. Wabbling sheaves 
cause lateral vibrations in the rope, 
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always annoying, more violent and more 
dangerous at high speeds. A still worse 
defect sheaves, which 
alternately jerks and slackens the rope at 
every revolution. [In vertical drives the 


is eccentricity of 


incessant jerking is speedily destructive 


to the rope. This particular defect is by 
no means rare, even in machinery made 
by manufacturers of good reputation. 
Inequality in the diameter of different 
grooves in the same sheave is another 
cause of short-lived ropes 


occur. 


Slipping must 
The amount of the slip is great 
1/16 of an 
inch in two 48-inch sheaves running 300 
revolutions per minute will cause a slip 
of more than half a mile per day. The 
increased wear is not, however, the worst 


A difference in diameter of 
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place. The explanation given for the 
curring breaks was that under the gr 
variations of load which occurred, 
belt acted as a spring, but the tight 
wrap of the rope could not yield, tra: 
mitting the shock rigidly to the sheay 
and shaft, whfch not being strong enou; 
The belt drive was reinstall 
and there was no further trouble. 


gave way. 





Centrifugal Pumping Units 


By S. RIcE 


Centrifugal pumps operated by verti 
engines meet the demand for a compact 





FIG. I. “A B C”’ ENGINES DIRECTLY 


of the slip, but the abnormal tightness in 
some wraps and the slackness in others. 
If the sheaves are less than 40 times the 
diameter of the rope, its life is short 

The elasticity of a rope is something 
quite different from the elasticity of a 
belt. A wide belt is just as elastic fo1 
its load as a small belt, but in rope drives 
with several wraps, elasticity disappears 
An illustration of this occurred in a large 
plant whose main business was the manu 
facture and installation of rope drives. 
One line shaft was driving the other by 
leather belt and pulleys which had worked 
perfectly for many years. It looked: bad, 
however, for a rope-transmission plant to 
be using belting, so a rope drive of sev- 
eral wraps was substttuted. “The shaft 
immediately broke in the céupling. It 
was repaired, and again broke in the same 





COUPLED TO ALLIS-CHALMER PUMPS 


and reliable unit. Such units are found 
satisfactory for use as circulating pumps 
for surface or barometric condensers, fo! 
hot-water heating systems, for mine ser 
vice, for general contractors’ use, as 

the draining of pits, and other service of! 
this kind. 


ing the rapid circulation of water, suc 


For industrial plants requir 


as paper mills, tanneries, ete., or 
operations that necessitate its ejectmen 
as in dry-dock work, dredging, etc., 
type of pump, up to its capacity, is | 
ticularly adapted; and 
other fluids are filled with wood chips 
bits of bark, stringy material, gritty 
stances and the like, as they are apt 
be under the conditions mentioned, tlics¢ 
units offer an easy solution of the prob! 


when water 


They are built for any capacity and con- 
dition of service within the range of thet 
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adaptability, from 400 gallons per min- 
ute ‘tp. 

lie pump is of the double-suction type, 
so arranged that water enters the pump 
from both sides, at and directly opposite 
the center of the revolving impeller, form- 
ing a balanced suction. It is bolted to and 
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ter type have an oil reservoir and are 
mounted on brackets cast on the side cov- 
ers or have pedestals resting on the ex- 
tended baseplate. The advantage of this 
self-contained, ring-oiling design is to 


eliminate all danger of grit or other for- 
eign matter working into the bearings, 

















FIG. 2, ORDINARY LIQUID LUBRICATED BEARING 


supported by a hood which is fastened to 
the base plate. This arrangement allows 
the pump to be rotated about its axis so 
that the direction of suction and dis- 
charge may be arranged at. any angle 
within certain limits. The side covers are 
bolted to the casing, which is snail-shell 
shaped and made of close-grained cast 
iron of suitable thickness and bored and 
faced. The openings closed by these cov- 
ers are slightly larger in diameter than 
the impeller, so that the latter, with its 
shaft, may be easily removed. The suc- 
tion elbows are a part of the side covers. 

The single- and double-cylinder, ver- 
tical, inclosed, self-oiling engines used 
with the pump are especialty adapted for 
this work. They operate continuously at 
high speeds for long periods without at- 
tention, which is rendered possible by the 
system of lubrication employed. At the 
base of the engine is located a small pump 
which delivers to each moving part a 
stream of oil. For this service, the en- 
gines are ordinarily fitted with throttling 
governors, in order that the speed may be 
varie to suit conditions. The engines 
ire fully inclosed, but the inclosing panel 
is readily removed and access given to 
the working parts. 

These units are furnished with either 


liquid-lubricated or special ring-oiling 
bearines, according to the requirements 
of the service. The former are located 
In t overs and consist of: several com- 
Position rings in halves, being so ar- 
ranged that oil, grease or water can be 
used os a lubricant. Bearings of the lat- 
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The Stulp Automatic Regrinding 
and Cleaning Gage Cock 





The Stulp automatic regrinding and 
cleaning gage cock is so made that every 


time the valve is forced from its seat to 








and it permits the pump to be operated 
for a long period of time with no atten- 
tion farther than the occasional filling of 
the oil reservoir. 

Both types of bearing are lined with 
babbitt metal expanded in place, bored 
and scraped to fit the shaft and provided 
with suitable channels to effect an even 
distribution of the lubricant over the en- 
tire surface of the journals. The stuffing 
boxes through which the shaft passes are 
so constructed as to provide a water seal, 














FIG. 3. MAIN BEARINGS AWAY FROM CASING 


blow through the gage, it makes one and 
one-half turns on its seat before leaving 
its seat, owing to the slot in the sectional 
valve stem; and in closing the valve the 
action is vice versa. This is shown in the 
illustration. This one operation gives 
the valve disk three complete turns on 
its seat every time the gage cock is 
used. 

The cleaner at the end of the valve, 
making the same number of turns, cleans 
its way to the boiler or water column, 











STULP AUTOMATIC REGRINDING AND CLEANING GAGE COCK 


which prevents air from being drawn into 
the pumps and thereby destroying the 
vacuum and impairing the suction. 





To find the weight of castings, multiply 
the cubic inches by 0.27 for iron, 0.29 for 
steel and 0.30 for brass. 


thereby insuring a positive opening to 
either. 

This gage cock is neat in appearance, 
strong and durable, easily taken apart and 
all parts are interchangeable. It is manu- 
factured by the Atitomatic’ Safety Water 


Gauge Company, Muskegon, Mich.” 
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New York Association No. 44, N. A. 
S. E., held its annual smoker on Satur- 
day evening, November 21, at its meeting 
rooms, 2126 Broadway, New York. There 
was the usual large attendance. An en- 
joyable entertainment was given by the 
“bunch,” assisted by excellent local talent. 
Refreshments were served. 





Local No. 20 of New York, the Interna- 
tional Union of Steam Engineers, held 
its annual entertainment and ball Satur- 
day evening, November 21. The large 
hall was crowded to its fullest capacity, 
and the event was a decided success. A 
vaudeville program followed 
by dancing. 


good was 





Business Items 


The lL. J. Wing Manufacturing Company, 
90 West street, New York. sends us a list 
of sixteen recent orders for Wing turbine 
blowers and nine orders for Wing disk fans. 

Frank Thompson has purchased the _ in- 
terests, ete., of Richard Thompson’ in the 
steam-specialty firm of Richard Thompson & 
Company, 126 Liberty street, New York. The 
we are informed, will be continued 
on a much larger seale than heretofore. 


business, 


Richard Thompson, for many years con- 
nected with the steam-specialty§ firm of 
Richard Thompson & Company. has severed 
his connection with that company, but will 
continue in the same line of business. Mr. 
Thompson has become associated with the 
L. J. Wing Manufacturing Company, 90 West 
street, New York. 

The Minneapolis Steel and Machinery Com 
pany has secured the eontract to install a 
new power plant for the Manhattan City and 
Interurban Railway Company. of Manhattan. 
Kan. The installation will include an 18x36 
heavy-duty Twin City Corliss engine, two 
66-inch by 18-foot horizontal return-tubular 
boilers, one 200-kilowatt direct-current gen- 
erator, switchboard, feed-water heater and 
purifier, boiler feed pump, ete. 

The Imperial Grain and Milling Company 
Toledo, Ohio, installed Buckeye boiler skimmers 
in its two boilers, and reports that before the 
skimmers were installed it was necessary to 
blow off the boilers several times a day, and 
n seasons when the water was muddy, every 
hour, causing a great waste of water. Now 
they blow off every hour and a half when the 
water is muddy, with very little waste, open 
the boilers once a month instead of every week, 
and the boilers are also free from scale. 


Secarcely more than six months after the 
publication of the large first edition of their 
catalog, entitled “The ‘Swartwout’ Cast Tron 
Exhaust Head and Centrifugal Steam Sep- 
arators,” the Ohio Blower Company, of Cleve- 
land, Ohio, was obliged to go to press with 
a second edition equal in size to first. The 
cause is not far to seek, for this catalog has 
been frequently referred to as “the finest in 
the steam specialty field.” It is now ready 
for distribution to those who were unable to 
obtain copies of the first edition. 


The Henry Steam Flue Cleaner Company, 
Ashland, Wis., has received a letter from 
H. L. Wilson, president of the Newton (Iowa) 
Ice and Cold Storage Company, in which he 
says: “We have had your cleaner in con- 
stant operation since May 15. We attached it 
to a new boiler and use it three or four 
times every twenty-four hours, and our en- 
gineer informs us that our flues are as clean 
as when new. He also says it is the greatest 
labor saver he ever saw. We are highly 
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pleased with it. When we install another 
boiler, we shall not consider it complete with- 
out a ‘Henry’ flue cleaner.” 


Steam users are beginning to realize and 
appreciate more and more the economic advan- 
tages of soft, clear water for boiler feed. Those 
not so fortunate as to have an available supply 
which does not cause scale or corrosion, or both, 
are installing water softening and purifying 
systems to remove the objectionable substances 
from the water before feeding into the boilers. 
William B. Scaife & Sons Company, of Pitts- 
burg, Penn., manufacturers of the Scaife and 
““We-Fu-Go”’ water-softening and _ purifying 
systems, report an extremely _ satisfactory 
years’ business, and recent contracts aggre- 
gating 9000-horsepower for these systems. 


Last June the Isthmian canal government 
invited bids for a large quantity of bronze 
globe and angle valves, fitted with seats and 
disks capable of being removed. Considerable 
competition resulted and after the authorities 
at the Isthmus and at Washington had care 
fully considered the bids. they decided, a few 
days ago, to place the order, comprising up 
ward of seven thousand valves, in sizes rang- 
ing from %4 to 3 inches, inclusive, for the 
Lunkenheimer ‘‘Renewo” renewable seat and 
disk regrinding valve. These valves are guar- 
anteed for 200 pounds working pressure and 
are manufactured by the Lunkenheimer Com- 
pany, of Cincinnati, Ohio. 

Another large manufacturing plant, that 
of the Estey Organ Company, in Brattleboro, 
Vt., is to install electric drive throughout the 
works. This is the largest organ factory in 
he world. They have just placed with the 
Crocker-Wheeler Company, of Ampere, N. J., 
an order for 57 induction motors, ranging from 
to 75 horsepower, together with seven trans- 
formers and a_ switchboard. Current will be 
purchased from the Connecticut River Power 
Company. Some of these motors will be used 
for driving individual machines and_ others 
for driving line shafting. The proper subdivision 
of the plant into groups and individual machines 
was a nice problem and was successfully worked 
out by the engineers of the Crocker-Wheeler 
Company. 

The Blackburn-Smith feed-water filter and 
grease extractor has been chosen for the new 
colliers, “Mars,” “Hector” and “Vulean,” now 
being built for the United States navy by the 
Maryland Steel Company. These ships have 
the highest class of equipment, and every 
possible protection. The filters are to be 
placed in the feed lines, so that every drop of 
water entering the boilers, is subjected to the 
double filtration, characteristic of the Black- 
burn-Smith filter. It is figured that by re- 
moving the oil and grease particles from the 
condensation, the filters will repay their cost 
in a short time by decreasing boiler repairs, 
and increasing fuel economy. These filters 
are also used for protecting the boiler of 
stationary plants from floating particles of 
oil, grease, mud, ete., in the feed water. They 
are made by James Beggs & Company, 106 
Liberty street. New York, who are distribut- 
ing an _ interesting booklet on feed-water 
filtration. 

W. B. MeVicker has resigned as vice-presi- 
dent and Eastern manager of the Dearborn 
Drug and Chemical Works. Mr. MeVicker 
was connected with this company for many 
years, having opened and developed all of the 
territory east of Chicago, including Cuba. 
His many friends and acquaintances will be 
interested to know that he has incorporated 
the W. B. MeVicker Company, with offices 
in the United States Realty building, 115 
Broadway, New York. A new and complete 
laboratory and factory are in course of con- 
struction and will be completed about De- 
cember 1. They will have exceptional fa- 
cilities for general analytical work, and the 
manufacture of high-@lass products. A 
specialty will be made of scientific prepara- 
tions for treating boiler feed waters and hy- 
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-draulic systems, also high-grade lubrican: ;. 
The personnel of the company includ:s 
Charles M. Eddy, Albert E. Carpenter, J 
eph F. Hammill, William J. Schatz, G. Fra 
Duemler and Frank J. Zink: names \ 
Known in business and professional circl 
men who have long been associated w 
Mr. MeVicker. 

“Surface Condensers” is the title of a 
page, 8x104-inch booklet just published 
the Wheeler Condenser and Engineering ( 
pany. The contents include a chapter on 
conomy of running condensing, another 
the advantages of the several types of conden 
followed by a description of the Wheeler surface 
condensers, with some remarks on the relat 
advantages of rectangular and = cylindrica 
shells. The Volz combined feed-water heater 
and condenser, in which some of the tubes serve 
as a primary heater, is next described, afier 
which there is a section on turbine-condenser 
outfits. The final part of the catalog is devoted 
to notes and suggestions on the _ installation 
and operation of surface condensers. The 
illustrations, of which there are a large number, 
show not only the various types of Wheeler 
‘Admiralty’? and Wheeler-Volz surface con- 
densers of the rectangular and cylindrical pat- 
terns, and water-works condensers, but 
include a considerable number of the largest 
steam-power plants in this country. This 
booklet is one of a series of engineering treatises 
which the Wheeler Condenser and Engineering 
Company is distributing. 


also 





New Equipment 


The Mesa (Ariz.) Electric Light and Power 
Company is erecting a new substation. 

The (WwW. 
will its plant, 
fire. 

G. E. Oliver, box 88, Fredonia, 
templates installing a small ice 
plant. 


Parkersburg 
rebuild 


Va.) Ice Company 
recently destroyed by 


Kan., 
and 


con 
electric 


The city of Terrell, Texas, will construct an 
electric-light plant. $15,000 bonds have been 
issued. 

The 
works 
larged. 

The Pacific Gas and Electric Company, San 
Francisco, Cal., will erect two new 
houses. 

The North Adams 
pany, will build a 
$100,000. 


municipal 
plant at 


and water- 
will be en 


electric-light 
Ottawa, Kan.,. 


power 


(Mass. ) Com- 


new 


Gas Light 
plant at a 


cost of 


Morris & Company, Chicago, IIl., will erect 
a seven-story cold-storage plant to cost about 
$750,000. 


The Geneva-Seneca Electric Company has 
begun the erection of a new power station in 
yeneva, N. Y. 

The Village of Tiro. Ohio, is contempl:ting 
the installation of water works. Charles Mc 
Connell, clerk. 


The Mutual Ice and Cold Storage Company, 
Kansas City, Mo., will erect a $15,000 cold- 
storage building. 


The Pablo Beach (Fla.) Development and 
Power Company is planning, it is said, to 
construct an electric-light plant and water- 
works system. 

The city of Uniontown, Ky., will put in 4 
water-works system and would like estimates 
on equipment. For full information, address 
G. F. Cecil, Uniontown. 


Help Wanted 


Advertisements under this head 
serted for 25 cents per line. About sir 
make a line. 

AN ENGINEER in each town to seli_ the 
best rocking grate for steam boilers. Vrite 
Martin Grate Co., 281 Dearborn St., Chicago. 





are in- 
ords 








17 2) 


December 1, 1908. POWER AND THE ENGINEER. 75 













































n - 
des 
J0s- 
aus You Could where New Process Rawhide 
eal years and Pinions are used. 
“hee Almost Hear They make machinery run 
with . quietly—and they last for years. 
A Pin Drop Catalog? 
“vs THE NEW PROCESS RAW HIDE COMPANY, 
besos SYRACUSE, NEW YORK. 
the “mses bv Kp 
i ae : 
ae WHAT! NO INDICATOR ? ios 4 ee 
Pie: pede sete td = I —_ oO 
face née up-to-da == 
tive outhi, ‘new, from —— S TE PHENSON 
° thatI w et you an. rc 
rical py a pant ot it ost on AR RE (TN » *; 
ater my agentin your spares 
= ” = youa-thorough course Extra % in. Aree Cyl. for ‘ 5 ; : 
sacha of indicator instruction with a Ammonia, Gas Engine is Ath + ad 
riser fine indicator to practice with for and high pressure work. 
ated A. C. LIPPINCOTT N k, N. J DON °T LET $4 s 
» Os » Newark, N. J. Oo 
tion a 
; _ Stand between you and healthy, long-lived, depend- 
wer 
sien THE able belts. 
one Ask your dealer for a box of STEPHENSON Bar 
con 
pat BRISTOL COMPANY Belt Dressing, and see how quickly and gratefully 
vi ee ae non your belts will respond to good treatment. 
a BRISTOL’S -_; The results will delight your heart and your check 
tise PRESSUR book. 
a AND Be sure our registered Trade-Mark, The man with 
VACUUM GAURES the Cog-Wheel Face, is on each Pound Stick. 
Don’t confuse the Brands: 
a ae ae “ apr RED Label Brand for Leather Belts 
ing instruments for pres- 
sure, temperature and GREEN Label for Rubber and Canvas 
ae electricity. $4.80 for a 12-lb. box 


THE BRISTOL COMPANY ib Diabne tenanbiones 
peragnennitaongee STEPHENSON MFG. Co. 


Branch Offices: NEW YORK, CHICAGO A = B A N Y, N : Y. 


any 
| by 








con 
ctric 


cn Mason Reducing Valves 
- The Contest Between SAVE COAL 


uter- Two of the Bills is Over by keeping steam pressure just where you want it. 


en- Write for Catalog. 








San But that old Cal Bill is The Mason Regulator Co., Boston, Mass. 


ower 


‘om. still after your Dollar Bill. 


t of 








, : -FLINN DIFFERENTIAL STEAM TRAPS 
The thing to do how 1S to Sabe their Gost by Increasing Engine Efficiency. 
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elect a {AFTER BELLING OVER 500 FLINN TRAPS.) 

bout Replying to yours of the 17th inst., we would say that we have used the FLINN DIF- 
FERENTIAL STEAM TRAP fora number of years, practically since its first introduction, 
and have found it the most general satisfactory trap we have ever used. 

. Yours, truly, 

has {Siened) THE EDWARD P, ALLIS COMPANY, 
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a Murray Corliss RICHARD J. FLINN, | West Roxbury Station, Boston, Mass. 
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WANTED—tThoroughly competent steam 
specialty salesman; one that can sell high- 
grade goods. Address “M. M. Co.,’”” POWER. 


WANTED — By prominent’ engineering 
house on the North Pacific coast, a practical 
mechanical draftsman. One acquainted with 
power plant design preferred. Splendid open- 
ing for one who is in earnest. Address, giving 
full particulars as to qualifications, salary 
wanted, etc. Box 65, POWER. 

AGENTS to sell one of the best known and 
widely advertised shaking grates on _ the 
market. Exclusive territory granted to any- 
one who can make good. Liberal commission. 
—- Grate Co., Box 1081, Springfield, 

ass. 


Situations Wanted 


Advertisements under this head are in- 
scerted for 2 


25 cents per line. About six words 
make a line, 


SITUATION WANTED as salesman; six 


years’ power plant experience by technical 
graduate; 28 years old. Address “A. J.,” 
POWER. 


CHIEF ENGINEER having 20 years’ ex- 
perience with modern engines, boilers and 
a.c. and d.c. generators, desires position. Can 
give references and good economy. Box 61, 
POWER. 

PRACTICAL MACHINIST and mechanical 
engineer desires position as master mechanic 
or superintendent; Western States preferred ; 
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CHIEF ENGINEER of large industrial 
plant desires change; active and alive, an ex- 
pert with indicators and testing apparatus, 
can keep operating expenses at proper figures. 
Box 27, POWER. 


WANTED—Position by young man as oiler 
in large power plant to gain experience ; best 
references. At present employed as engineer 
in small plant; good reason for changing. 
Colorado or California preferred. _ 
Prager, Box 623, Las Vegas, New Mexico. 


POSITION WANTED as chief engineer ; 
experienced with all kinds of engines, steam 
turbines, a.c. and d.c. generators, motors and 
switchboards, boilers and pumps; I can get 
results and furnish the references } have been 
seventeen years in the mechanical and engin- 
eering business. Box 9, POWER. 


Miscellaneous 


under this head are in- 
About six words 


Advertisements 
serted for 25 cents per line. 
make a line. 

IF YOU DESIRE to learn the latest im- 
provements in steam boilers, correspond with 
the Detroit Water Tube Boiler Co., Detroit. 

ENGINES AND BOILERS, % to 2 hop., 
engine castings in sets. Models and general 
machine work. Sipp Electric and Machine 
Co., Paterson, N. J. Catalog 4e. 

ENGINEERS read and assist fellow en- 
gineers by handling latest book on_ steam 
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PATENTS—H. W. T. Jenner, patént at 
torney and mechanical expert, 608 F St 
Washington, D. C. I make an investigatio 
and report if patent can be had, and exac 
cost. 


PATENTS secured promptly in the Unite 
States and foreign countries. Pamphlet « 
instructions sent free upon request. C. | 
Parker, Ex-examiner, U. S. Patent Offic 
McGill Bldg., Washington, D. C. 


ENGINEERS AND FIREMEN—Send 1°? 
cents in stamps for a 40-page pamphlet con 
taining a list of questions asked by an exai 
ining board of engineers. Stromberg Publis! 
ing Co., 2703 Cass Avenue, St. Louis, Mo. 


AN ESTABLISHED MANU PACTURER, 
owning a large foundry and machine sh 
with modern equipment and 15-ton crane, de 
sires to get some young blood and a govd 
line of heavy iron machinery, engines or tools 
to manufacture. Address, with particulars 
as to line offered. Box 64, Power. 


For Sale 


Advertisements under this head are in- 
serted for 25 cents per line. About sig words 
make a line. 

FOR SALE—38”x7” Corliss engine, 
finished. 2415 Mission St., 
Penn. 

FOR SALE—20x48 Wheelock engine and 
two 72”x18’ high pressure tubujar boilers in 


highly 
S. S. Pittsburg, 











holding similar position but wish to change.  beilers; liberal commission. Stephen Christie, good condition cheap. Address “Engineer,” 
Box 67, POWER. 171 La Salle St., Chicago. Box 2, Station A, Cincinnati, Ohio. 
e . 
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[his practical demonstration will actually bemade and exhibited to prove 
that DUXBAK is aS waterproof as its makers Claim. — 
jun) fae 











Tanners, 
Belt Manufacturers 


69 Cliff Street, New York 


Chi igo, 84-86-88 Franklin St. Boston, 186-188 Lincoln St. Philadelphia, 226 North Third St. 
Pittsburg, 240 Third Ave. Denver, 1622 Wazee St. Brooklyn, N. Y., 13th St. and 3rd Ave, 
H urg, Germany, Auf dem Sande 1. OAK LEATHER TANNERIES, Bristol, Tenn. 
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Air Chambers 
Hercules Float Works, Springfield, 
Mass. 


Air Compressors 


American Steam Pump Co., Battle 
Creek, Mich. 
Dean Bros. Steam Pump Works, 
Indianapolis, Ind. 
& Mchy. Co., 


Minneapolis Steel 
Minneapolis, Minn. 
Murray Iron Works Co., Burlington, 
Iowa. 
Battle 


Union Steam Pump Co., 

Creek, Mich. ‘ ; 
Wisconsin Engine Co., Corliss, Wis. 
Alarms, Water 


Pittsburgh Gage & Supply Co., 
Pittsburg, Pa. 
Reliance Gauge Column Co., Cleve- 


and, O. 
Wright Mfg. Co., Detroit, Mich. 


Alcohol Distillery Apparatus 
Continental Natural Gas Alcohol Co., 
Wheeling, W. Va. 
Arch, Back 
Chamber 
ee Specialty Mfg. Co., May- 


e, Wis. 
McLeod & Henry Co., Troy, N. Y. 
Arch, Boiler Door 
McLeod & Henry Co., Troy, N. Y. 
Mele Specialty Mfg. bo., May- 


Presbrey Mire Brick Wks., Taunton, 
Mass. 


Asbestos Materials 

Carey Co., Philip, Cincinnati, O. 

Johns-Manville Co., A W., 
York. 

Bars, Cylinder Boring 

Mathews, Hugh, Kansas City, Mo. 

Underwood & Co., H_ B., Phila- 
delphia, Pa. 

Batteries, Storage 


Westinghouse Machine Co., 
burg, Pa 


Combustion 


New 


Pitts- 


Belt Fasteners 
Bristol Co., Waterbury, Conn. 


Belt Shifters 
Mason Regulator Co., Boston, Mass. 


Belting, Leather 

Bowers Rubber Works, San Fran- 
cisco, Cal. 

Diamond Rubber Co., Akron, Ohio. 

Gandy Belting Co., Baltimore, Md, 

Garlock Packing Co., Palmyra, N. ¥. 

Jeffrey Mfg. Co., Columbus, Ohio. 

Johnson Co., Henry, Jersey City 
N. J. 

New York Belting & Packing Co., 
New York. 

New York Leather Belting Co., 
New York. 

— Rubber Mfg. Co., 


ork. 
quae ow Rubber Co., Philadel- 


a 
Reeves Pulley Co., Columbus, Ind. 
Restein Co., ‘Clement, Philadelphia, 


Pa. 
Rhoads & Sons, J. E., Phila., Pa. 
— New Conveyor Co., 


New 


New 


Sawyer Belting Co., Lrogsiand, Ohio. 
®chieren Co., Chas. A., New York. 
Bhultz Belting Co, * 3 Louis, Mo. 





Bending, Pipe 
Ball ~ Wood Co., 


National Pipe Bending Co., 
Haven, Conn. 

Pittsburgh Gage & Supply Co., 
Pittsburg, Pa. 

Whitlock Coil Pipe Co., Hartford, 
Conn. 


Elizabethport, 


New 


Bends, Wrought Iron Pipe 


Pittsburgh Gage & Supply Co., 
Pittsburg, Pa. 


Blewers 

De Laval Steam Turbine Co., Tren- 

Green Fuel Economizer Co., Mat- 
teawan 

Ohio lower Co., Cleveland, 0. 

Scully Steel & Iron Co., Chicago, Ill. 


Sirocco Engineering Co., New York 
Sturtevant Co., B. F., "Hyde Park, 


Mass 
Wing Mfg. Co., L. J., New York. 
Blewers, Steam Jet 


McClave-Brooks Co.. Scranton, Pa. 
a Steam Blower Co., Troy, 


Beiler Setting 


McLeod & Henry Co., Troy, N.fY. 


Boilers 


Babcock & Wilcox Co., New York. 
Beggs & Co., James, New York. 
Bigelow Co., New Haven, Conn. 
—— & ‘Wedge Co. .. Zanesville, 


Harrisburg Foundry & Mach. Works, 
Harrisburg, Pa. 

Harrison Safety Boiler Works, Phila- 
delphia, Pa. 

— Safety Boiler Co., St. Louis, 


Keeler Co., E., Williamsport, Pa. 

Kewanee Boiler Co., Kewanee, IIl. 

Minn. Steel and “Machinery Co., 
a, Minn. 

— Climax Boiler Co., Brooklyn, 


Murray Iron Works Co., Burlington, 


New “Bedford Boiler & Mach. Co., 
New Bedford, Mass. 

Parker Boiler Co., Philadelphia, Pa. 

— Iron Wks. Co ., Meadville, 


Robb- Mumford Boiler Co., South 
Framingham, Mass. 

Rust Boiler Co., Pittsburg, Pa. 

Struthers-Wells Co., Warren, Pa. 

Tudor Boiler Mfg. Co., Cincinnati, oO. 

Vout, aia _— Co., Henry, Louis- 
Vv 

Wickes Baller Co., Saginaw, Mich. 

Wickes Bros., Saginaw, Mich. 

York Mfg. Co., York, Pa. 


Books 


American School of Correspondence, 
Chicago, Ill. 

Audel & Co., New York. 

Hiil Publishing Co., New York. 

International Correspondence 
Schools, Scranton, Pa. 

System Co., Chicago, Ill. 


Braces, Boiler 


Scully Steel & Iron Co., Chicago, Ill. 


Brick, Fire 

C-O-Two Furnace Co., Syracuse, 

Presbrey Fire Brick Wks., Taunton, 
Mass. 

Brick, Fire Clay 

McLeod & Henry Co., Troy, N. Y- 

Calorimeters 

Schaeffer & Budenberg Mfg. Co., 
Brooklyn, N. Y. 

Castings, Brass and Iron 


McClave-Brooks Co., Scranton, Pa. 

Neemes Bros., Troy, 

Ohio Brass Co., Mansfield, O. 

Pittsburgh Gage & Supply Co., 
Pittsburg, Pa. 

Salamander Grate Bar Co., New 
York. 

Castings, Steel 


Mesta Machine Co., Pittsburg, Pa. 

Minneapolis Steel "and Mchy. Co., 
Minneapolis, Minn. 

Cement, Asbestos 

Carey Co., Philip, Cincinnati, O. 

Johns-Manville Co., W., 
York. 

Cement, Belt 

Rhoads & Sons, J. E., Phila., Pa. 


Cement, Boiler 
Smooth-On Mfg. Co., Jersey City, 


Cement, Iron 

Smooth-On Mfg. Co., Jersey City, 

Cement, Pipe 

Johns-Manville Co., 

or 

Cement, Rubber 

Peerless Rubber Mfg. Co., New York. 

Chimneys 

Wiederholdt Construction Co., Chi- 
cago, 

Chirnneys, Reinforced Con- 
crete 

Wiederholdt Construction Co., Chi- 
cago, Ill. 

Clamp, Pipe 

McCrea & Co., James, Chicago, Ill. 

Cleaners, Mechanical 


Lagonda Mfg. Co., Springfield, O. 

Liberty Mfg. Co. Pittsburg, Pa. 

Pierce Co., Wm. Buffalo, N. Y. 

Scully Steel & Iron’ Co., Chicago, Il. 

Cleaners, Steam Flue 

Henry etoam Flue Cleaner Co., Ash- 
land; 

Pirwnen shaning Tube 


Buckeye Boiler Skimmer Co., Toledo, 
10. 
Se Co., A. W., Boston, 


Garlock Packing Co., Palmyra, N. Y. 
— Co., H. W., New 


Yor 
mm... 4 Mfg Co Sringfield, O. 
Liberty Mfe~ Co., Pittsburg, Pa. 
Monarch Steam Blower Co., Troy, 


Pierce Co., Wm. B., Buffalo, N. Y. 
Robertson & Sons, Jas. L., New 


York. 
Scuily Steel & Iron Co., Chicago, Ill. 
Stephenson Mfg. Co., Albany, Mm. Es 
St. John, G. C., New 


New 


H. W., New 





onk. 
Stewart bossa? Co., Buffalo, N. Y. 





Clocks 


Standard Gauge Mfg. 
ass. 


Co., Foxboro, 


Clutches, Coupling 


Williams Foundry and Machine Co., 
Akron, Ohio. 


Clutches, Friction 


Minneapolis Steel & Mchy. Co. 
Minneapolis, Minn. 

Reeves Pulley Co., Columbus, Ind. 

Williams Foundry’ & Machine Co., 
Akron, Ohio. 


Cocks, Gage 


American Steam gaa & Valve Mfg. 
Co., Boston, 
Huyette Co., ‘Paul 3B. Philadelphia, 


Jerguson Mfg. Co., Boston, Mass. 

Ohio Brass Co., Mansfield, O. 

Pittsburgh Gage & Supply Co., 
Pittsburg, Pa. 

Reliance Gauge Column Co.. Cleve- 
land, O. 

—— Gauge Mfg. Co., Foxboro, 

lass 
Wright Mfg. Co., Detroit, Mich. 


Cocks, Steam 


Dart Mfg. Co., Providence, R. I. 
Homestead Vaive Mfg. Co., Pitts- 
burg, Pa. 


Lunkenheimer Co., Cincinnati, O. 

National Tube Co., Pittsburg, Pa. 

— ‘Gaug Mfe. Co., Foxboro, 
Mass. 


Compound, Boiler 


Binghamton Boiler Compound Co., 
Binghamton, N. Y. 

Bird-Archer Co., New York. 

Coralline Drug & Chemical Co., New 
York. 

Dearborn Drug & Chemical Works, 
Chicago, Ill 

— Oil Co., A. W., Providence, 


2s 
—o Compound Co., Chicago, 


Johns-Manville Co., H. W., New 
OrkK. 

—— Co., Henry, Jersey City, 

Keystone Lubricating Co., Phila- 


elphia, Pa, 
Lord Co., Geo. W., Phila., Pa. 
Stephenson Mfg. Co., Albany, N. Y. 


Compound, Commutator 
oie Crucible Co., Jos., Jersey City, 


McLennan & Co., K., Chicago, Il. 


Compound, Lubricating 

Cook’s Sons, — Ya J York. 

Houghton & © E. F., Philadel- 
phia, Pa. 


Condensers, Steam 

Alberger Contenese Co., New York. 
Anderson Co., cD, Cleveland, O. 
Baragwanath & ‘Son, Wm., Chicago, 


Blake Pump — Condenser Co., 


Fitchburg, 
Buffalo Forge ~~" ‘Buffalo, N. Y. 
W., Orange, N. J 


Bulkley, Henr 
Dean Bros. Steam Pump Works, 
Co., Pittsburg, 


Indianapolis, Ind. 
a “oa -Carpenter 
Mesta Machine Co., Pittsburg, Pa. 
Minneapolis Steel & Machinery Co; 
Minneapolis, Minn, 
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A single order of 30,500 feet, 2’’ diameter, 6-Strand “American” Transmission Rope. 


F you plan, design, erect or operate power transmission appliances, you will be well repaid for investi- 
gating the manifold advantages and economies of manila rope driving and 


“AMERICAN” TRANSMISSION ROPE 


The “Blue Book of Rope Transmission” published by us, isa concise and authoritative treatise for 
engineers. It includes a thorough technical discussion of the special advantages of rope driving over belt- 
ing, gearing, electricity, wire rope, etc., data, formula, and tables for calculating drives, directions for splic- 
ing ropes, and many practical hints on erection and maintenance. 64 pages, illustrated with many draw- 
ings, diagrams and photographs of notable installations. Copies free upon request. 


The American Manufacturing Co. 
65 Wall St., New York City. 


Largest Fibre Workers In The World. 


MANUFACTURERS OF 
SISAL and 


sisatand ROPE, 


Wrapping Twines, Bale and Hay Rope, Bag Twine, Fodder Yarn, 
Lath Yarn, Clothes Line and 


AMERICAN OILWELL CORDAGE 
SEND FOR BOOKLET “‘ROPE”’. 


“TRANSMISSION ROPE. © 


MANILA 
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Condensers—Continued. 

Prescott Steam Pump Co., F. M., 
Milwaukee, Wis. 

Stewart Heater Co., Buffalo, N. Y. 

Unien Steam Pump Co., Battle 
Creek, Mich. 

Wheeler Condenser and Engineering 
Co., New York. 

Wickes Bros., Saginaw, Mich. 


Condensers, Gas 


i Iron Wks. Co., Meadville, 

a. 

Consumers, Smoke 

Griscom-Sperncer Co., New York. 

Climax Smoke Preventer Co., Bos- 
ton, Mass. 

Controllers, Electric 

Cm Electric Co., Schenectady, 

Westinghouse Electric & Mfg. Co., 
Pittsburg. Pa. 

Controllers, Feed Water 


American Boiler Economy Co. 
Philadelphia, Pa. 

Strong, Carlisle & Hammond Co., 
Cleveland, O. 


Cooling Towers 


Alberger Condenser Co., New York. 
Stocker, Geo. J., St. Louis, Mo. 


Wheeler Condenser & Engineering 
Co., New York. 
Wheeler Mfg. Co., C. H., Phila- 


delphia, Pa. 


Correspondence Schools 
American School of Correspondence, 
Chicago, Ill. 
International Correspondence 
Schcols, Scranton, Pa. 
Covering, Pipc and Boiler 
Carey Co., Philip, Cincinnati, O. 
Houghton «& Go., E. F., Philadel- 
hia, Pa. 
Jo ns-Manville Co., H. W., New 
Keaabey Co., Robt A., New York. 
Covering, Pulley 


Bheniee Pulley Cover Co., Detroit, 

Mich. 

Heuehtea & Co., E. F., Philadelphia, 
a. 


Cupolas, Foundry 

Bigelow Co., New Haven, Conn. 

Cylinders, Irrigation 

Myers & Bro., F E., Ashland, O. 

Dampers, Blast 

Green Fuel Resseasioce Co., Mat- 
teawan, N. Y 

Die Stocks 

Curtis & Curtis Co., Bridgeport, Conn 


Draft Apparatus, Mechanical 


Buffalo Forge Co., Buffalo, NY. 

Green Fuel Economizer Co., Mat- 
teawan, N. Y. 

Sirocco Engineering Co., New York. 

Sturtevant Co., B. F., Hyde Park, 


Mass. 
Wing Mfg. Co., L. J., New York. 
Dressing, Belt 
Cling-Surface Co., Buffalo, N. Y. 
Garlock Packing Co., Palymra, i A 
— Oil Co., A. W.. Providence, 
en & Co, E. F., Philadelphia, 

a. 

a + Co., Henry, Jersey City, 


Keystone panenating Co., Phila- 


elphia, P. 
Rhoads & Gone, J. E., Phila., Pa. 
8chieren Co., Chas. » New York. 


Shultz Belting Co., st Louis, Mo. 
Stephenson ie Co., Albany, N. Y. 
Walton Co., F.S ., Phil a., Pa. 


Dressing, Shen 

Cling Surface Co., Buffalo, N. Y. 
Drills, Upright 

a ay Co., W. F. & John, Rockford, 


Dryers 


Bigelow Co., New Haven, Conn. 


Dust Collectors 


Buffalo Forge Co., Buffalo, N. Y 

Green —_ Economizer Co. Mat- 
teaw: Ne ae 

Ohio hosver Co., Cleveland, O., 





Dynamos 
Ametan Engine Co., Bound Brook, 


C & C Electric Co., New York. 
Clark Bros. Co., Belmont, N. Y. 
General Elec. Co., Schenectady, 
—— Elec. Mfg. Co., 


N. Y. 
adison, 


is. 
Ridgway , & Engine Co., 
Ridgway 


Sturtevant Co., B. F., Hyde Park, 


Trump Elec. Co., Cincinnati, Ohio. 

Westinghouse Elec & Mfg. Co., 
Pittsburg, Pa. 

Wickes Bros., Saginaw, Mich. 


Educational 

American School cf Correspondence, 
Chicago, Ill. 

International Correspondence 
Schools, Scranton, Pa. 


Ejectors 


American Injector Co., Letroit, 
Mich. 


Lunkenheimer Co., Cincinnati, O. 
Ohio Injector Co., "Wadsworth, oO. 
roe y Injector Co., Detroit, 


ch. 
Schutte. & Koerting Co., Philadel- 
phia, Pa 


Electrical Machinery and 
Supplies 


as Engine Co., Bound Brook, 


Bristol Co., Waterbury, Conn. 

Engberg’s Electric & Mechanical 
Works, St. Joseph, Mich. 

Cone Electric Co., Schenectady, 


Griscom-Spencer Co., New York. 
— Co.,. H. W., New 


Ohio i Co., Mansfield, O. 

Triumph Elec. Co., Cincinnati, O. 

Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 4 

Wickes Bros., Saginaw, Mich 


Elevators and Conveyors 
Jeffrey Mfg. Co., Columbus, Ohio. 


Engineers, Lubrication 
Davis, Wm. M., Boston, Mass. 


Engineers, Consulting 
Contracting 


tame & Co., Chas C., San Francisco, 
al. 


and 


Engine Stops 


Strong, Carlisle & Hammond Co., 
Cleveland, O. 


Engines, Automatic 

Russell Engine Co., Massillon, Ohio. 

Engines, Blowing 

Wisconsin Engine Co., Corliss, Wis. 

Engines, Corliss 

Wisconsin Engine Co., Corliss, Wis. 

Engines, Gas and Gasolene 
ape Iron Works, Corry, Pa. 

Alberger Co., A. Hi. uffalo, N. Y. 

American & British Mfg. Co, Provi- 
dence, R I. 

Beggs & Co., James, New York 

Bruce-Meriam-Abbott Co., Cleve- 
land, O. 

Buckeye Engine Co., Salem, O. 

De La Vergne Mach. Co., New York. 

Du Bois Ircn Works, Du Bois, Pa. 

Engberg’s Electric & Mechanical 
Works, St. Joseph, Mich. 

Fairbanks Co., New York. 

— Engine Co., Springfield, 


0. 
Mesta Machine Co., Pittsburg, Pa. 


Miller Improved Gas Engine Co., 
Springfield, O. 
Minneapolis Steel & Mchy. Co., 


Minneapolis, Minn. 


on , 3 Engine Works, Philadel 
Rathbun- Sees Engineering Co., 
Toledo, Ohio. 


Struthers-Wells Co., Warren, Pa. 
Westinghouse Mach. Co., Pittsburg, 


a. 

Wickes Bros., Saginaw, Mich ; 
Wisconsin Engine Co., Corliss, Wis. 
Engines, Hoisting 

Wisconsin Engine Co., Corliss, Wis. 


Engines, Oil 

——; & British Mfg. Co., Provi- 
ence. 

American ‘Diesel Engine Co., New 

De La Vergne Mach. Co., New York. 

Du Bois Iron Works, Du Bois, Pa. 





Engines, Rolling Mill 
Wisconsin Engine Co., Corliss, Wis. 


Engines, Rotary 

Ball-Cooley Engr. Co.; New York. 
Engines, Steam 

a % a7 Engine Co., Bound Brook, 


American & British Mfg. Co., Provi- 
dence, R. I. 

Ball Engine Co., Erie, Pa. 
Ball & Wood Co., ” Elizabethport, 


N. J. 

Bass eo ~ & Mach. Co., Fort 
Wayne, I 

Beggs & Co., James, New York. 

Buckeye Engine Co., Salem, O. 

Buffalo Forge Co., Buffalo, * & 

— Engine & Mfg. Co., Mattoon, 


ae ~—— Cos Belmont, N. Y. 
— = . G& & G., Mt. Vernon, 
oO. 


Crowe, Paul L., Jersey City, N. J. 
De La’ Vergne Mach. , ew York. 
Engberg's_ Electric _ Mechanical 


Erie Mfg. & Supply Co., Erie, Pa. 

Fishkill Landing Machine Co., Fish- 
kill-on-the-Hudson, N. Y. 

Fitchburg Steam Engine Co., Fitch- 
burg, Mass. 


‘Green Fuel Economizer Co., Mattea- 


Greenfield, Steam Engine Works, 


arrison, N. J. 
Griffith & Wedge Co., Zanesville, O. 
Griscom-Spencer Co., "New York. 
Harrisburg Ms & Mach. Works, 
Harrisburg, P: Ww 
m., 


= Steam ‘Engine Co., 
, Providence, R. I. 
minke * _ Iron Works, New- 
ar 
McIntosh, Seymour & Co., Auburn, 
Mesta Machine Co., Pittsburg, Pa. 
Minneapolis Steel & Machinery Co., 
Minneapolis, Minn. 
Morris Machine Works, 


ville, N. 
_— Iron Works Co., Burlington, 


Iow 

Phgenix Iron Wks. Co, Meadville, 
a. 

Providence Engr. Works, Provi- 
dence, R. I 


Ridgway nee & Engine Co., 
ben as, Bee 

Riverside ngine Co., Oil City, Pa. 

Rollins Engine Co., Nash hua, N. H 

Russell Engine Co., Massillon, “Ohio. 

St. Louis Iron & Mach. Works, St. 
Louis, Mo. 

Skinner Engine Co., Erie, Pa. 

Sturtevant Co., B. ie Hyde Park, 


Mass. 
Vilter Mfg. Co., Milwaukee, Wis. 
Westinghouse Mach. Co., Pittsburg, 


Baldwins- 


Pa. 

Wheeler Condenser & Engineering 
Co., New York 

Wickes Bros., Saginaw, Mich. 

York Mfg. Co., York, Pa. 


Exhaust Heads 


Burt Mfg. Co., Akron, O. 
Direct Separator Co., Syracuse, N. Y. 
Gardner Governor & Separator Co., 
manny Ill. 
Hoppes Mfg. Co., Springfield, O. 
Loew Mfg. Co., Cleveland, O. 
Ohio Blower Co., Cleveland, O. 
Patterson & Co., Frank L., New 
York. 
Pittsburgh Gage & Supply Co., 
Pittsburg, Pa. 
L., New 


— & Sons, 

ork. 

Standard Gauge Mfg. Co., Foxboro, 
boro, Mass. ; 

Sterling Blower & Pipe Mfg. Co., 
Hartford, Conn. 

Sturtevant Co., B. F., Hyde Park, 


Mass. 
Whitlock Coil Pipe Co., Hartford, 
Conn. 
Wright Mfg. Co., Detroit, Mich. 
Fans, Electric 
Genery Electric Co., Schenectady, 
Triumph Elec. Co., Cincinnati, O. 
Westinghouse Elec. & Mfg. 


Pittsburg, Pa. 
Wing Mfg. Co., L. J., New York. 


Jas. 


Fans, Exhaust 


Anderson Co., V. D., Cleveland, O. 

Buffalo Forge Co., Buffalo, N. ¥. 

C & C Electric Co., New York. 

Green Fuel Economizer Co., Mat- 
teawan, N. Y. 

Wing Mfg. Co., L. J., New York. 





Feeders, Boiler 


American Boiler Economy Co, 
Philadelphia, Pa. 
= Resulator Co., G. M., Chi 


o, Ill. 
gucse Carlisle & Hammond Co. 
Cleveland, Ohio. 
Union Steam Pump Co. Batt! 
Creek, Mich. 


Feeders, Furnace 


Ohio Blower Co., Cleveland, O. 
Sterling Blower & Pipe Mfg. Co., 
Hartford, Conn. 


Filters, Feed Water 


Eclipse Feed Water Heater & 
Purifier Co., Oshkosh, Wis. 


Filters, Oil 


Beggs & Co., James, New York. 
Burt Mfg. Co., Akron, Oo. 

Flower Steen | Ss ecialty Co., Walter 
Houghton & Co., EL ?. Philadelphia, 


Pa. 
Liberty Mfg. Co., Pittsburg, Pa. 
— & Sons, Jas. L., New 
ork. 
Standard Gauge Mfg. Co., Foxboro, 


Mass. 
Wright Mfg. Co., Detroit, Mich, 
Firebox Blocks 
McLeod & Henry Co., Troy. N. Y¥. 


Fittings, Ammonia 
York Mfg. Co., York, Pa. 


Fittings, Boiler 


Lunkenheimer Co., Cincinnati, 0, 

National Tube Co., Pittsburg, Pe. 

Ohio Brass Co., Mansfi field, Ohio. 

Pittsburgh Gage & Supply Co., 

s ae re hd berg Mfg. G 
chaeffer uden! 2. Go., 
Brooklyn, N. Y. 


Fittings, Pipe 


Fairbanks Co., New York. 
Lunkenheimer Co., Cincinnati, O. 
McCrea & Co., James, Chicago, Ill. 
National Tube Co., Pittsburg, Pa 
Ohio Brass Co., Mansfield, Ohio. 
Pittsburgh Valve & Fittings Cc., 
Barberton, Ohio. 
Pittsburgh Valve, Foundry and Con- 
struction Co., Pittsburg, Pa. 
Trimont Mfg. Co., Roxbury, Mass. 


Flanges 

Ball af Wood Co., Elizabethport, 

Cites Valve Mfg. Co., Indian 
Orchard. Mass 

Jefferson Union Co., Lexington, 
Mass. 

Flanges, Forged Steel 


American Spiral Pipe Works, Chi- 
cago, Ill. 
Floats 


Anderson Co., V. D., Cleveland, Ohio. 
—— Float Works, Springfield, 
ass. 

Reliance Gauge Column Co., Cleve- 
land, Ohio. 

Floor Stands 

Chapman Valve Mfg. Co., Indian 
Orchard, Mass. 


Flue Gas Analysis Instru- 
ments 


Pierce Co., Wm. B., Buffalo, N. Y. 
Forges 


Buffalo Forge Co., Buffalo, 
Wing Mfg. Co., L. J., 


Forgings, Drop 
ha 12m & Co., J. H., Brooklyn; 


Se 
New York. 


Forgings, Iron and Steel 
Griscom-Spencer Co., New York. 


Fuel Economizers 
Green Fuel Economizer Co., Mattes- 


wan, N. Y. 
Sturtevant Co., B. B., Hyde Park; 
Mass. ' 


Furnace Tile 
0-O-Two Furnace Co.; Syracuse, 
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The Good Times Are Here 


Remember: 


We carry the largest stock of goods in our 
line in this country. 

Now is the time to prepare yourself for 
the demand that is sure to come. 

Some are bound to be caught. 

For just such an emergency, a complete 
stock will be found at our branch offices in 
Chicago and New York and factory in Boston. 

When you need something in a hurry, try 
us and you won't be disappointed. 








American Steam Gauge & 
Valve Meg. Company 


208-220 Camden Street, Boston, Mass. 
New York, 26 Cortlandt St. Atlanta, 835 Equitable Bldg. Chicago, 7-9 So. Jefferson St. 


Pittsburg, Frick Bldg. Annex. San Francisco, Monadnock Bldg. 
Montreal, 444 St. James Street Los Angeles, 213 So. Los Angeles Street. 
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Furnaces, Annealing 

Strong, Carlisle & Hammond Co., 
Cleveland, Ohio. 

Forging 


Strong, Carlisle & Hammond Co., 
Cleveland, Ohio. 


Furnaces, 


Furnaces, Hardening 


Strong, Carlisle & Hammond Co., 
Cleveland, Ohio. 


Furnaces, Melting 


Strong, Carlisle & Hammond Co., 
Cleveland, Ohio. 


Furnaces, Smokeless 
McClave-Brooks Co., Scranton, Pa. 
Murphy Iron Works, Detroit, Mich. 
Wilkinson Mfg. Co., ‘Bridgeport, Pa. 


Furnaces, Tempering 


Strong, Carlisle & Hammond Co., 
Cleveland, Ohio. 


Gage Boards 


Standard Gauge Mfg. Co., Foxboro. 
Mass. 


Gage Glasses 

Chesterton & Co., A. W., 
Mass. 

Garlock Packing Co., Palmyra, N. Y. 

Johnson Co., Henry, Jersey City, 


N..J. 
Peerless Rubber Mfg. Co., New York. 
Quaker City Rubber Co., Philadel- 
phia, Pa. 
a Gauge Mfg. Co., Foxboro, 
Lass 


Sterling Lubricator Co., 


Boston, 


Rochester, 


Webster & Co., Warren, Camden, 


Gage Testing Outfit 


American Steam Gauge & Valve 
Mfg. Co., Boston, Mass. 


Gages, Ammonia 


American Steam Gauge & Valve 
Mfg. Co., Boston, Mass. 

Schaeffer & Budenberg Mfg. Co., 
Brooklyn, N. Y. 

Standard” Gauge Mfg. Co., Foxboro, 
Mass. 


Gages, Draft 

American Steam Gauge & Valve Mfg. 
Co., Boston, Mass. 

Bristol Co., Waterbury, Conn. 

Schaeffer & Budenberg Mfg. Co.; 
Brooklyn, N. Y. 


Pressure 


American Steam Gauge and Valve 
Mfg. Co., Boston, Mass. 

Crosby Steam Gage & Valve Co., 
Boston, Mass. 

Golden-Anderson Valve 
Co., Pittsburg, Pa. 

Pittsburgh Gage & Supply 

_ Pittsburg, Pa. 

Standard Gauge Mfg. Co., 
Mass. 


Webster & Co., 
N. J. 


Gages, 


Specialty 
Co., 
Foxboro, 


Warren, Camden, 


Gages, Recording 

American Steam Gauge & Valve Mfg. 
Co., Boston, Mass. 

Bristol Co., Waterbury, Conn. 

Ohio Injector Co., W adsworth, Ohio. 

a Gage & Supply Co., Pitts- 
burg, I 

Standard a Mfg. Co., Foxboro, 


Mass. 


Gages, Vacuum 
en an Steam Gauge & Valve Mfg. 
Boston, Mass. 
Pitteburah Gage & Supply Co., 
Pittsburg, Pa. 
Standard Gauge Mfg. Co., Foxboro, 
Mass. 


Gages, Water 
Greene, Tweed & Co., New York. 
Huyette Co., Paul B., Philadelphia, 


Jerguson Mfg. Co., Boston, Mass. 
Lunkenheimer Co., Cincinnati, O. 
Ohio Brass Co., Mansfield Ohio. 
Reliable Water Gauge Co., St. Louis, 


Mo 

Reliance Gauge Column Co., Cleve- 
land, O. 

Standard Gauge Mfg. Co., Foxboro, 


Mas: 
Wright Mfg. Co., Detroit, Mich. 





Gas Exhausters 

Green Fuel Economizer Co., 
teawan, N. Y. 

Ohio Blower Co., Cleveland, O. 


Mat- 


Gas Producers 

Broumeil, Schmidt & ‘Steacy Co., 
York, 

Gas Machinery Co., Cleveland, Ohio. 

Minneapolis ‘Steel’ & Mchy. Co., 
ee. Minn. 

~— r & Mining Mach. Co., Cudahy, 


Gaskets 


American Goetze-Gasket & Packing 
Co., New York. 
Carey Co., Philip, Cincinnati, O. 
Detroit Leather Specialty Co., De- 
troit, 
Diamond Rabber Co., Akron, Ohio. 
Garlock Packing Co., Palmyra, N. Y. 
Greene, Tweed & Co., New York. 
Home Rubber Co., Trenton, sa 
Houghton & Co., , Philadel- 
phia, Pa. 
ee Co., Henry, Jersey City, 
Keeler Co., E., Williamsport, Pa. 
Mechanical Rubber Co., Cleveland, 


oO. 
-— 4 India Rubber Co., Bristol, 
New bg a cm & Packing Co., 


New Yor 
Peerless Rubber Mfg. Co., New York. 


Quaker City Rubber Co., Philadel- 

phia, Pa. 
Restein Co., Clement, Philadelphia, 
L., Detroit, 


eatin & Co., Chas. 
Mich. 

Gaskets, Copper 

American Goetze-Gasket & Packing 
Co., New York. 

Gaskets, Leather 

Detroit Leather Specialty Co., De- 


troit, Mich. 
Stevens & Co., Chas. L., Detroit, 
Mich. 


Gaskets, Water Gage 


Johnson Co., Henry, Jersey City, 


N..J. 
Morse, R. F., Providence, R. I. 


Gears 


Minneapolis Steel & Mchy. Co., 
Minneapolis, Minn. 

New Process Raw Hide Co., 
cuse, = 


Syra- 


Generating Sets 
Angetipen Engine Co., Bound Brook, 


C & C Electric Co., New York. 

Engberg's Electric & Mechanical 
Works, St. Joseph, Mich. 

Foos Gas Engine Co., Springfield, 
Ohio. 

Ridgway Dynamo & Engine Co., 
Ridgway, Pa 

a Co., B. F., Hyde Parx, 

ass. 
Triumph Electric Co., Cincinnati, 
Ohio. 


Governors, Pamp 


American Boiler Economy _  Co., 
Philadelphia, Pa. 

Berry Engineering Co., Chester, Pa. 

Chaplin-Fulton Mfg. Co., Pittsburg, 


Pa. 
— Regulator Co., G. M., Chicago, 


-_. John, Chicago, Ill. 

Fisher Governor Co., Marshalltown, 
Iowa. 

Gardner Governor & Separator Co., 
Quincy, Ill. 

Mason Regulator Co., Boston, Mass. 

Strong, Carlisle & Hammond Co., 
Cleveland, O. 

—— & Co., Warren, Camden, 


Graphite 


Carpenter & Co., W. D., 
ST Packing Co., 


New York. 
Palmyra, 


Johnson Co., Henry, Jersey City, 


Grate Bars 


Salamander Grate Bar Co., 
York. 


New 


Grates 


Salamander Grate 
York. 


Bar Co., New 


Grates, Chain Traveling 
Green Engineering Co., Chicago, IIl. 





Grates, Clinker Cutting 


McClave-Brooks Co., Scranton, Pa. 
Neemes Bros., Troy, 


Grates, Dumping 


Beggs & Co., James, New York. 
Martin Grate Co., Chicago, IIl. 
McClave-Brooks Co., Scranton, Pa. 
Neemes Bros., Troy, N 
Salamander Grate’ Bar Co., New 


ork. 
— & Co., George H., Albany, 


Grates, Rocking 


Martin Grate Co., Chicago, Ill 
Salamander Grate Bar Co., 
York. 


New 


r Grates, Shaking 


Martin Grate Co., Chicago, Ill. 

McClave-Brooks Co., Scranton, Pa. 

Neemes Bros., Troy, N. Y. 

Robertson & Sons, Jas. L., New 
York. 

Salamander Grate Bar Co., New 


ork. 
aoe & Co., George H., Albany, 


Grates, Stationary 


Neemes Bros., Troy, N. Y. 
Salamander Grate’ Bar Co., 
York. 


New 


Grease 


Carpenter & Co., W. D., New York. 
Cook’s Sons, Adam, New York. 
Dixon Crucible Co., Jos., Jersey City, 


N. J. 
— Oil Co., A. W., Providence, 


Houghton & Co., E. F., Philadel- 
phia, Pa. 

Kellogg & Co., E. H., New York. 

Keystone Lubricating Co., Philadel- 
phia, Pa. 

N. Y. & N. J. Lubricant Co., New 

York. 


Grease Extractors 


Beggs & Co., James, New York. 
Griscom-Spencer Co., New York. 
Hussey, McCann & Co., New York. 


Heaters and Purifiers, Feed 
Water 


Alberger Condenser Co., New York. 
Baragwanath & Son, Wm., Chicago, 


Ill. 

Beggs & Co., James. New York. 

Eclipse Feed Water Heater and 
Purifier Co., Oshkosh, Wis. 

Erie Mfg. & Supply Co., Erie, Pa. 

Green Fuel Economizer Co., Mat- 
teawan, N. Y. 

Griscom-Spencer Co., New York. 

Harrison Safet Boiler Works, 
Philadelphia, 

Hoppes Mfg. Co., ‘Springfield, oO. 

Kewanee Boiler Co., Kewanee, IIl. 

Loew Mfg. Co., Cleveland, O. 

Minneapolis Steel & Mchy. Co., 
Minneapolis, Minn. 

— Iron Works Co., Burlington, 
owa. 


National Pipe Bending Co., New 
Haven, Conn. 
Patterson & Co., Frank L., New 


York 
i. Iron Wks. Co., Meadville, 


L., New 
or 
Stewart Heater Co., Buffalo, N. Y. 


Tudor Boiler Mfg. Co., Cincinnati, O. 
Webster & Co., Warren, Camden, 


Robertson & Sons, Jas. 


Wheeler Condenser 
Co., New York. 
Wheeler Mfg. Co., C. H., Philadel- 


hia, Pa. 

Whitlock Coil Pipe Co., Hartford, 
onn 

Wickes Bros., Saginaw, Mich. 

Heating and Ventilating 


Systems 


Buffalo Forge Co., Buffalo, N. Y. 

Green Fuel Economizer Co., Mattea- 
wan, N. Y. 

Ohio Blower Co., Cleveland, O. 

Schutte & Koerting Co., 'Philadel- 


phia, Pa. 
Sturtevant Co., B. F., Hyde Park, 
Mass. 
et a 0 & Co., Warren, Camden, 
Wing Mfg. Co., L. J., New York. 
Hose 
Anchor Packing Co., 


& Engineering 


Philadelphia, 


Bowers Rubber Works, San Fran- 
cisco, Cal. 
Diamond Rubber Co., Akron, Ohio. 





Hose —Continued. 

Garlock Packing Co., Palmyra, N. Y 
Home Rubber Co., Trenton, N. J. 
ow Co., Henry, Jersey City 
Lagonda Mfg. Co., Springfield, O. 





a Rubber Co., Cleveland 
Mercer Rubber Co., Hamilton 
Square, N. J. 


Myers & Bro., F. E., Ashland, O. 
New York Belting & Packing Co 
New York. 


Peeriess Rubber Mfg. Co., New 
ork. 
Pennsylvania Flexible Metallic Tut 
ing Co., Philadelphia, Pa. 
Quaker City Rubber Co., Philade! 
phia, Pa 


— Co., Clement, Philadelphia 


pints Gene J. E., Phila., Pa. 


Indicators, Ammonia 


Schaeffer & Budenberg Mfg. Co., 
Brooklyn, N. Y. 


Indicators, Gas Engine 


American Steam Gauge & Valve Mfg. 
Co., Boston, Mass. 

Schaeffer & ‘Budenberg Mfg. Co., 
Brooklyn, N,. Y. 


Indicators, Speed 


Schaeffer & Budenberg Mfg. Co., 
Brooklyn, N. Y. 
Starrett Co., L. S., Athol, Mass. 


Indicators, Steam Engine 


American Steam Gauge & Valve Mfg. 
Co., Boston, Mass. 

Crosby Steam Gage & Valve Co., 
Boston, Mass. 

Lippincott Steam 2 med & Supply 
Co., Newark, 

Robertson & ‘Sons, L., New 

Schoctter & Budenberg Mfg. Co, 
Brooklyn, N. Y. 


Star Brass Mie. Co., Boston, Mass. 
Trill Indicator Co., Corry, Pa. 


Jas. 


injectors 

7 Injector Co., Detroit, 
ich, 

Detroit Lubricator Co., Detroit, 
Mich. 


Lunkenheimer Co., Cincinnati, O. 
Ohio — Co., Wadsw orth, O. 


—— hy Injector Co., Detroit, 

nae Machinery Co., Cincinnati, 
Ohio. 

Robertson & Sons, Jas. L., New 


York. 
Sherwood Mfg. Co., Buffalo, N. Y. 
Inspection, Boiler 


Fidelity & Casualty Co., New York. 
Hartford Steam Boiler Insp. & Ins. 
Co., Hartford, Conn. 


Insurance, Boiler 


Fidelity & Casualty Co., New York. . 
= Steam Boiler Insp. & Ins. 
, Hartford, Conn. 


Joints, Expansion 


Alberger Condenser Co., New York. 
bad & Co., Warren, Camden, 


Joints, Pipe 


Dixon Crucible Co., Jos., Jersey City, 


McCrea & Co., James, Chicago, III. 
Joints, Rubber 


Diamond Rubber Co., Akron, Ohio. 


Kiln Equipment 


Green Fuel Economizer Co., Mat- 
teawan, N. 

Ohio Blower Co., Cleveland, O 

Schutte & Koerting Co., Philade! 


phia, Pa. 





Lace, Leather 

Rhoads & Sons, J. E., Phila., Pa 

Schieren Co., Chas, A., New York 

Shultz Belting Co., St. Louis, Mo 

Lamps, Arc 

General Electric Co., Schenectad 
N.Y 


| a 2 
Westinghouse Elec. & Mfg. Co., Pitts- 
burg, 
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HOT WATER FOR 
ANY PURPOSE. 


How To Get It Most Cheaply. 


Laundries, breweries, hotels, hos- 
pitals, paper mills, tanneries, dye 
houses, office buildings, etc., have 
need of large quantities of clean hot 
water. For this reason engineers 
in charge must study and solve the 
problem of getting the necessary 
amount in the least expensive way. 

In addition to its regular function 
of providing the boiler with hot, 
purified water, the Webster Heater 
is often installed for the purpose of 
supplying hot water for various 
other uses. 

The Webster, which uses exhaust 
steam, heats the water and dis- 
charges it into an overhead tank, 





WEBSTER FEED WATER HEATER, 
PURIFIER AND FILTER. 


from which the supply may be drawn 
as required. 

The exhaust steam is thoroughly 
purified of its entrained cylinder 
lubricant by means of the Oil 
Separator attached to each Webster 





WEBSTER STANDARD HORIZONTAL 
OIL SEPARATOR. 


Heater, and if there is more exhaust 
than is needed to heat the water, 
the excess may be used for heating 
the building in the Webster System 
of Steam Circulation. If, on the 
other hand, the exhaust is insuffi- 
cient, live steam may be admitted 
through the reducing valve to supple- 
ment it—and this amount of live 
steam will always be at the minimum. 

Thus the engineer may obtain 
clean hot water in large amounts, 
usually using only exhaust steam. 

The economy in this plan is 
obvious. 

Besides this use for Webster Heat- 
ers there is, of course, the more 
common one—that of purifying and 
heating feed water and delivering 
it to the boilers at the highest pos- 
sible temperature. 

Where the water supply is par- 


ticularly bad the most effective 


apparatus known is our Webster 
Chemical Purifier, which treats the 
water while it is hot, thus making 
the work of the chemicals much 
easier. It is adapted to individual 
requirements in every case, after a 
careful analysis of the water, by our 
expert chemists, and each one is 
absolutely guaranteed to do the 
business properly. The use of a 
Webster Chemical Purifier allows 
you to locate your plant without 
reference to the quality of the water 
supply. 

The engineer of every power plant 
should get acquainted with Webster 
Steam Specialties. They are a sys- 
tem of devices that make the engine, 
boiler, coal pile and water supply 
give the best results, they are capable 
of. They put a plant on the ‘con- 
tinuous maximum efficiency”’ basis. 

We want to send you, free, Heater 
Booklet, 12-F; Chemical Purifier 
Booklet, 12-C; and Separator Book- 
let, 12-S. 





WEBSTER CHEMICAL PURIFIER. 


(Darren Webster & Co,Camden.N 
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Lamps, (ncandescent 





Gone Electric Co., Schenectady, 


Ohio Brass Co., Mansfield, O. 
Westinghouse Elec. & Mfg. 


Co., 
Pittsburg, Pa. 


Lathes, Foot Power 


Barnes Co., W. F. & John, Rock- 
ford, 


Lubricants 


C ‘arpenter & Co., W. D., New York. 

Cook’s 2% Adam, New York. 

M.. Ys N. J. Lubricant Co., 
a 


New 


Lubricating and Oiling De- 
vices 


Lunkenheimer Co., Cincinnati, O. 

Nugent & Co., W. W., Chicago, Ill. 

Williams Valve Co., D. T., Cincin- 
nati, Ohio. 


Lubricators 

Chesterton & Co., A. W., Boston, 
ass. 

Cook's Sons, Adam, New York. 

— Lubricator Co, Detroit, 
ich. 


Greene, Tweed & Co., New York. 

Griscom-Spencer Co., New York 

Lunkenheimer Co., Cincinnati, O 

Manzel Bros. Co., Buffalo, N. Y. 

Michigan Lubricator Co., Detroit, 
Mich. 

Ohio Injector Co., 


Wadsworth, O 
Robertson & 


Sons, Jas. L., New 


York. 
Sherwood Mfg. Co., Buffalo, N. Y 
Sight Feed Oil Pump Co., Milwau- 
kee, Wis. 
Stephenson Mfg. Co., Albany, N. Y. 
—s Lubricator Co., Rochester, 


Machinery, Cement 


Power & Mining Machinery Co., 
Cudahy, Wis 


Machinery, Coal and Ash 
Handling 
Bartlett & Snow Co, Cleveland, 


Ohio. 
Jeffrey Mfg Co, Columbus, O 
Machinery, Conveying 


Bartlett 
Ohio. 


& Snow Co., Cleveland, 


“lachinery, Mining 

Wisconsin Engine Co., Corliss, Wis, 

Machinery, Refrigerating 

De La Vergne Machine Co., 
York 


Vilter Mfg. Co., Milwaukee, Wis. 
Vogt Machine Co., Henry. Louis- 


ville, Ky 
York Mfg: Co., York, Pa. 


New 


Machinery, Second Hand 
Hewes & Phillips Iron Works, New- 
ark, N. J. 


Randie Machinery Co., 


Ohio 
Wickes Bros., 


Machinery, 
Mining 


Moore & Co., Chas C., 
Cal. 


Cincinnati, 


Saginaw, Mich. 


Smelting and 


San Francisco, 


Machines, Blue Print 

Buckeye Engine Co., Salem, O. 

Machines, Crank Pin Turning 

Underwood & Co.. H_ B., Philadel- 
phia, Pa 

Machines, Ice 

Vilter Mfg. Co., Milwaukee, Wis. 

Machines, Milling, Portable 


oy & Co, H B., Philadel- 
phia, Pa. 


Machines, Pipe Cutting and 
Threading 


—— Mfg. Co., Bridgeport, 

onn 

Bignal! & Keeler Mfg. Co.. Ed- 
wardsville, ™! 

Crane Co, Chicago ™. 

Curtis & Curtis ‘’o.. 8ridgeport, 
Conn. 


Loew Mfg. Co., Cleveland, O. 
Toledo Pipe ‘Threading Machine Co.; 
Toledo, Ohio 


Trimont Mfg. Co. Roxbury, Mass. 





Machines, Flue 


Cap 
Lagonda Mfg. Co., Springf-eid, O. 


Leavitt Machine Co., Orange, Mass. 
Liberty Mfg. Co., Pittsbuzs, Pa. 


Machines, Reseating, Valve 


Reseating, 


Leavitt Machine Co., Orange, Mass. 


Machines, Valve Seat Planing 


Underwood & Co., H. B., Philadel- 
phia, Pa. 


Machinists, General 


American & British Mfg. Co., Provi- 
dence, R. 

Bruce-Meriam-Abbott Co., 
land, O. 

Mathews, Hugh, Kansas City, Mo. 

Minneapolis Steel & Mchy. Co., 
Minneapolis, Minn. 

Providence Engineering Works, 
Providence, R. I 


Cleve- 


Mats and Matting 


Diamond Rubber Co., Akron, Ohio. 
Home Rubber Co., Trenton, N. J. 
Mercer Rubber Co., Hamilton Square, 


N. J. 

New York Belting & Packing Co., 
New York. 

Peerless Rubber Mfg. Co., 
York. \ 


New 


Metal, Anti-friction 


Allan & Son, A., New York. 
Reeves Pulley Co., Columbus, Ind. 
Metal, Babbitt 


Reeves Pulley Co., Columbus, Ind. 


Metal, Bearing 

Allan & Son, A., New Yo 

Reeves Pulley Co., Colnenioe, Ind. 
Metal, Metallic Gasket 
Reeves Pulley Co., Columbus, Ind. 
Meters, Steam 

St. John, G. C., New York. 
Micrometers 

Starrett Co., L. S., Athol, Mass. 


Motors, Electric 
American Engine Co. 
N.J 


C & C Electric Co., New York. 

Clark Bros. Co., Belmont, N. Y. 

General Elec. Co., Schenectady, N.Y. 

— Elec. Mfg. Co., Madison, 
is 

Ridgway . a & Engine Co., 


Ridgway, Pa 
B_ F., Hyde Park, 


Sturtevant Co., 
Mass. 
Triumph Elec. Co., Cincinnati, Ohio. 
Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 
Wickes Bros. a Saginaw. Mich. 


,» Bound Brook, 


Motors, Water 
Lagonda Mfg. Co., Springfield, O. 


Nipples 
National Tube Co., Pittsburg, Pa. 


Oil and Grease Cups 


American Injector Co., Detroit, 
ich. 

Cook’s Sons, Adam. New York. 

Griscom-Spencer Co., New York. 

Keystone Lubricating Co., Philadel- 
phia, Pa. 

Liberty Mfg. Co., Pittsburg, Pa. 

Lunkenheimer Co., Cincinnati, O. 

Schaeffer & Budenberg Mfg. Co. 
Brooklyn, N 

Sherwood Mfg. Co., Buffalo, N. Y. 

Standard Gauge Mfg Co Foxboro, 
Mass 

Oil Burners 


Hammel Oil 
Angeles Cal. 


Oil Dash Pots 
Lammert & Mann, Chicago. Til. 


Burner Co., Los 


Oil Reservoirs 
Burt Mfg. Co. Akron, O. 


Oilers, Crank Pin 


Penberthy Injector Co.. Detroit, 
Mich. 

Oiling Systems 

Pittsburgh Gage & Supply Co., 


Pittsburg, Pa. 


Standard Gauge Mfg. Co.. Foxboro, 


Mass. 





Oils 
Cook’s Sons, Adam, New York. 
Dearborn Drug & Chemical Wks., 


Chicago, IIl. 
Hegre Oil Co., A. W., Providence, 


Houghton & Co., E. F., Philadelphia, 
‘. 

Kellogg & Co., E. H., New York. 

New York & New Jersey Lubricant 
Co., New York. 

Oils, Non-fluid 

N. Y. & N. J. Lubricant Co., New 
York. 


Packing, Asbestos 

Johns-Manville Co., H. 
York. 

Johnson Co., 


W., New 


Henry, Jersey City, 


Mechanical Rubber Co., Cleveland, 


Mercer Rubber Co., Hamilton Square, 

Restein Co., 
Pa. 

Packing, Flange 


Carey Co., Philip, Cincinnati, O. 
Che »sterton Co., A. W.. Boston, 
Mass. * 
Diamond Rubber Ce., Akron, Ohio. 
Garlock Packing Co., go peg | oe 
Greene, Tweed & Co., New York. 
Home Rubber Co., Trenton, } 
— & Co., E. F, Philadelphia, 
a. 
Johnson Co., 


Clement, Philadelphia, 


Henry, Jersey City, 


Mesianical Rubber Co.. Cleveland, 
Mercer Rubber Co .Hamilion Square, 
National India Rubber Co., Bristol, 
New York Belting & Packing Co., 


New York. - 
Peerless Rubber Mfg. Co., New York. 


Quaker City Rubber Co., Philadel- 
phia, Pa. : 
Restein Co., Clement, Philadelphia, 


Pa. 
Rhoads & Sons, J. E., Phila., Pa. 
Robertson & Sons, Jas. L.. New 


York. 
ss ic Mfg. Co., Jersey City, 
Walch & Wyeth, Chicago, Il. 


Packing, Hydraulic 
Brandt, Randolph, New York. 
Chesterton Co., A. W., Boston, 
Mass. 
Detroit Leather Specialty Co., De- 
troit, Mich. 
Diamond Rubber Co., Akron, Ohio 
Garlock Packing Co., Palmyra, N. Y. 
Home Rubber Co., Trenton. N. J. 
“ine E r Philadelphia, 
Pa 
City, 


Johnson Co., Henry, Jersey 


N. J 
Mechanical Rubber Co., Cleveland, 
Mercer Rubber Co., Hamilton Square, 


Quaker City Rubber Co., Philadel- 
phia, Pa. 


Restein Co., Clement, Philadeiphia, 
>a. ’ 

Robertson & Sons, Jas. L., New 
York. 

Schieren Co., Chas. A., New York. 

Steel Mill Packing Co., Detroit, 
Mich. 

Stevens & Co., Chas. L., Detroit, 
Mich. 


Packing, Metallic 

American Huhn Metallic Packing 
Co., New York. 

Garlock Packing Co., Palmyra, N. Y. 

Houchin-Aiken Co., Brooklyn, N.Y. 

Johnson Co., Henry, Jersey City, 


N. J. 
Mercer Rubber Co., Hamilton Square, 


Stecl Mill 
Mich. 
Packing, Piston 


American Steam Packing Co., Bos- 
ton, Mass. 

Bowers Rubber Works, San Fran- 
cisco, Cal. 

Carey Co., Philip, Cincinnati, O 

Chesterton e., Bs Way 
Mass. 

Diamond Rubber Co., Akron, Ohio. 

Garlock Packing Co., Palmyra, N. Y. 

Greene, Tweed & Co., New York. 

Home Rubber Co., Trenton, N. J. 

Johnson Co., Henry, Jersey City, 


Mids 
Meghentaat Rubber Co., Cleveland, 
Rubber  Co., 


Packing Co, Detroit, 


or 


Mercer Hamilton 


Square, N J. 





Packing, Piston—Continued. 
- % India Rubber Co., Bristol, 
New York Belting & Packing Co. 


New Yor 
Peerless Gabber Mfg. Co., New York. 


Quaker City Rubber Co., Philadel- 
phia, Pa. 

— Co., Clement, Philadelphia, 

Robertson & Sons, Jas. L., New 
York. 

aes Mill Packing Co., Detroit, 

- Mich. 

Underwood & Co., H. B., Philadel- 
phia, Pa. 


Packing, Pneumatic 
Detroit Leather Specialty Co., De- 
troit, Mich. 


Houghton & Co., E. F., Philadelphia 
I 


a. 

Mercer Rubber Co., MHamiltor 
Sguare, N. J. | 

Stevens & Co. Chas. L., Detroit, 
Mich. 


Packing, Pump Valve 

Diamond Rubber Co., Akron, Ohic 

Home Rubber Co., Trenton, N. J. 

Quaker City Rubber Co., Philadel- 
phia, Pa. 

Restelh Co., Clement, Philadelphia, 
a. 


Packing, Rod 


American Huhn Metallic Packing 
Co., New York. 
~— rs Rubber Co., San Francisco, 


Bosadt, Randolph, New York. 
Carey Co., Philip, Cincinnati, O. 


Chesterton Co.. A. W., Boston, 
Mass. 
Diamond Rubber Co., Akron, Ohio 


Flower Steam Specialty Co., Walter 
L., St. Louis, Mo. 

Garlock Packing Co., Palmyra, N. Y. 

Greene, Tweed & Co., New York. 

Home Rubber Co., Trenton, N. J. 

Johnson Co., Henry, Jersey City, 


N. J. 
Mechanical Rubber Co., Cleveland, 
Mercer 


Rubber 
Square J. 
— ‘India Rubber Co., 


Co., Hamilton 


Bristol, 


Peerless Rubber Mfg. Co., New York. 
Quaker City Rubber Co., Philadel- 
phia, Pa. 
— Co., 


Clement, Philadelphia, 


| oe 
Detroit, Mich. 


a & Sons, Jas. New 


Steel Mill Packing Co., 


Packing, Valve Stem 


Diamond Rubber Co., Akron, Ohio. 
Home Rubber Co., Trenton, N. J. 
Mechanical Rubber Co., Cleveland, 


Ohio. 

Mercer Rubber Co., 
Square, N. J. 

a City Rubber Co., Philadel- 
phia, Pa. 

Pipe 

Ball & Wood Co., 


Hamilton 


Elizabethport, 


NM. 2. 
“See also Tubing. 


Pipe, Riveted Steel 

Minneapolis Steel & Mchy. Co,; 
Minneapolis, Minn. 

Pipe, Wrought 

National Tube Co., Pittsburg, Pe. 


Pipe Coils 


Fairbanks Co., New York. 

McCrea & Co., James, Chicago, IIl. 

National Pipe Bending Co., New 
Haven, Conn. 

Whitlock’ Coil Pipe Co., Hartford, 
Conn. 


Pipe Hangers 
Fairbanks Co., New Yerk. 


Piping, Blow 
Ohio Blower Co., Cleveland, O. 
Planimeters 


American Steam Gauge & Valvyc 
Mfg. Co., Boston, Mass. : 
Lippincott ‘Steam § n Specialty & Su o'y 


.. Newark, 
Jas. L.; Ne 


Robert son & "Sons, 


York. 


Plumbago 
+ oem Co., Jos., Jersoy %2573 
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i ee ee 
Don’t take Mac’s word for it 


: | ASK YOUR ENGINEER 


if he doesn’t think your boiler feed water ought to be analyzed—we'll abide by his decision. 
He is interested in your welfare, and his own, not ours. Even if you have no scale, there is 
danger of pitting and corrosion, with a possible explosion liable to occur any moment. 

A case of this kind in New England regently came toour notice: The engineer frequently 
warned the owner about the pitting and corrosion that was going on, but he only smiled, 
until the explosion blew the engineer and thirty other employees into eternity, then —why of 
course he was sorry, but that did not pay his liabilities. 

We offer to analyze your feed water or boiler scale 


FREE OF CHARGE 


If the water needs no treatment, we will tell you so frankly; if it does, we will prescribe a 
combination of 


LORDS WATER pURIFYING CHEMICALS 











which we will guarantee to remedy whatever trouble exists, but which you are in no way 
obligated to purchase. 

We will take the risk of being able to demonstrate to your satisfaction that it will pay 
you to use it. 

We have no ready-made boiler compounds. We treat water after analysis only—that is 
why we never fail. 


GEO. W. LORD COMPANY, _—~Philadelphia, Pa. 
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Polish, Metal Pumps, Oil, Force-Feed Regulators, Feed Water Separators, Steam 


Chesterton Co., A. W., Boston, 


SS. 
Hoffman, Geo. W.. Indianapolis, Ind. 


Publishers 


American School of Correspondence, 
Chicago, Ill. 

Audel & Co., New York 

Hill Publishing Co., New York. 

Int ernational Correspondence 
Schools, Scranton, Pa. 

System Co., Chicago, ill. 


Pulleys 


American Pulley Co., Phila., Pa. 

Fairbanks Co., — or 

Houghton & Co., E. F., Philadelphia, 
ae 

Minneapolis eo _* Mchy. Co., 
Minneapolis, Min 

Philips Pressed Steel Pulley Works, 


Philadelphia, Pa. 
Reeves Pulley Co., Columbus, Ind. 


Pulleys, Clutch 


Williams Foundry & 


Mach. Co., 
Akron, Ohio. 


Pumps, Air 


American Steam Pump Co., Battle 
Creek, Mich. 

Dean Bros. Steam Pump Works, 
Indianapolis, Ind. 

Du Bois Iron Works, Du Bois, Pa. 

Goulds Mfg. Co., Seneca Falls, N. Y. 

Minneapolis Steel & Mchy. Co., 
Minneapolis, Minn. 

Prescott Steam Pump Co., F. M., 
Milwaukee, Wis 

Warren Steam Pump Co., 
Mass. 

Wheeler Condenser 
Co., New York. 
Wheeler Mfg. Co., C. H., Philadel- 

phia, Pa. 


Warren, 


& Engineering 


Pumps, Boiler Feed 


American Steam Pump Co., Battle 
Creek, Mich. 

Kewanee Boiler Co., Kewanee, IIl. 

Warren Steam Pump Co., Warren, 
Mass, 


Pumps, Centrifugal 


New York. 
Baldwins- 


Alberger Condenser Co., 

Morris Machine Works, 
ville, N. Y. 

Wheeler Condenser & Engineering 
Co., New York. 

Wheeler Mfg. Co., C. H., Philadel- 
phia, Pa. 


Pumps, Compound 


Warren Steam Pump Co, 
Mass. 


Warren, 


Pumps, Deep Well 


Warren Steam Pump Co., Warren, 
Mass. 


Pumps, Electric 


Dean Bros. Steam 
Indianapolis, Ind. 

Du Bois Iron Works, Du Bois, Pa. 

Goulds Mfg. Co., Seneca Falls, N. Y. 

Northern Electrical Mfg. Co., Madi- 
son, Wis. 

Wheeler Mfg. Co.,C. H., Philadel- 
phia, Pa. 


Pump Works, 


Pumps, Hydraulic 


American Steam Pump Co.. Battle 
Creek, Mich. 

Goulds Mfg. Co., Seneca Falls, N. Y. 

Union Steam ‘Pump Co., Battle 


Creek, Mich : 
Warren Steam Pump Co., Warren, 
Mass. 


Pumps, Oil 
American Steam Pump Co., Battle 


Creek, Mich. 
Burt Mfg. Co., Akron, O. 
Detroit Lubricator Co., Detroit, 
Mich. 
Du Bois Iron Works, Du Bois, Pa. 
Goulds Mfg. Co., Seneca Falls, N. Y 
Lunkenheimer Co., Cincinnati, O. 
Manzel Bros. Co., Buffalo, N. Y. 
Sherwood Mfg. Co., Buffalo, N. Y. 


Sight Feed Oil Pump Co., Mil- 
waukee, Wis. 

Union Steam Pump Co., Battle 
Creek, Mich. 





aes Lubricator Co., Rochester, 


aXe 


Pumps, Power 


Deming Co., —s Ohio. 

Myers & Bro., E., Ashland, o.. 

Patterson & * Frank L:. New 
York. 

Stewart Heater Co., Buffalo. N. Y 

Union Steam Pump Co, Battle 
Creek, Mich. 

Whitlock Coil Pipe Co., dartford, 
Conn, 


Pumps, Stecm 

American Steam Pump Co., Battle 
Creek, Mich. 

— Steam Pump Co., Buffalo, 


Dean Bros. Steam Pump Works, 
Indianapolis, In 

Du Bois Iron Works, Du Bois, Pa. 

Epping-Carpenter Co.. Pitisburg, 


a. 

Gardner Governor and Separator 
Co., Quincy, Ill. 

Mason Regulator Co.. Boston, Mass. 


Minneapolis Steel & Machy. Co., 
Minneapolis, Minn. 

Murray Iron Works Co.. Burling- 
ton, Iowa. 


Prescott Steam Pump Co., F. M., 


Milwaukee, Wis. 
Union Steam Pump Co. Battle 
Creek, Mich. 


Wheeler Condenser & Enginecring 
Co., New York. 

Wheeler Mfg. Co., C. H., Philadel 
phia, Pa. 


Pumps, Triplex 


Minneapolis Steel & Mchry. 
Minneapolis, Minn. 


Co., 


Pumps, Turbine 
Alberger Condenser Co, New York. 


Pumps, Vacuum 


Alberger Condenser Co., New York. 

a = Pump Co., Battle 
Creek, Mich. 

Prescott Steam Pump Co., F. M., 
Milwaukee, Wis. 

Schutte & Koerting Co., Philadel- 
phia, Pa. 

Union Steam Pump Co., Battle 
Creek, Mich. 

Warren Steam Pump Co., Warren, 
Mass. 

Wheeler Condenser & Engineering 
Co., New York. 

Wheeler Mfg. “Ca. C. H., Philadel- 
phia, Pa. 


Purifiers, Feed Water 


Keyes & Son, F. E.. New York. 
See also Heaters and Purifiers 


Rams, Steam 


Penberthy Injector Co., Detroit, 
Mich. 


Recording Instruments 


Schaeffer & <r Mfg. Co., 
Brooklyn, N. 


Reducing eenaie 


American Steam Gauge & Valve Mfg. 
Co., Boston, Mass. 
Jas. L., New 


ee & Sons, 
ork. 
Trill Indicator Co., Corry, Pa. 
Regulators, Damper 
G. M., Chi- 
cago, Ill. 


l 
a’ Este Co., Julian. Boston, Mass. 
Lagonda Mfg. Co., Springfield, O 
Mason Regulator Co, Boston, Mass. 
Robertson & Sons, Jas. L., New 
York. 
Schaeffer & Budenberg Mfg. 
Brooklyn, N. 
Strong, Carlisle wt Hammond Co., 
Cleveland, O. 


Davis Regulator Co. 


Co., 


Feed Water 


American Boiler Economy Co., 
Philadelphia, Pa. 

Berry Engineering Co., Chester, Pa. 

Chaplin- Fulton Mfg. Co., Pittsburg, 


Regulators, 


>a, 
~—_ Regulator Co., G. M., Chicago, 


Jerguson Mfg. Co., Boston, Mass. 

Lagonda Mfg. Co., Springfield, O 

Liberty Mfg. Co., Pittsburg, Pa. 

Mason Regulator Co., Boston, Mass. 

Murray Automatic Boiler Feed Co., 
Detroit, Mich. 





—Continued. 


Strong, Carlisle & Hammond Co., 
Cleveland, ‘ 

Watson & McDaniel Co., Philadei- 
phia, Pa. 


Regulators, Pressure 


American Loiior 
Philadelphia, Pa 

American District Steam Co., Lock- 
port, & ¥. 

— Regulator Co.. G. M., Chicago, 


Ecenomy Co., 


— Governor Co., Marshalltown, 


P= Valve Specialty 
Co., Pittsburg, Pa. 

Lagonda Mfg. Co., Springfie'’d. oO. 

Mason Regulator Co., Boston, Mass 

Ohio Brass Co., Mansfield, Ohio. 

Strong, Carlisle & Hammond Co., 
Cleveland, O. 

Regulators, Rheostat 


Mason Regulator Co., Boston, Mass. 


Repairs, Engine and Pump 
Underwood & Co., H. B.. Philadel- 


phia, Pa. 
Revolution Counters 


American Steam Gauge & Valve Mfg. 
Co., Boston, Mass. 
Schuchardt & Schutte. New York. 


Rope, Transmission 
American Mfg. Co., New York. 
Rubber Goods 


Diamond Rubber Co., Akron, Ohio. 
Garlock Packing Co., Palmyra, N. Y. 
Griscom-Spencet Co., New York. 
Home Rubber Co., Trenton, N. J. 
— & Co. ey ri. Philadelphia, 


Mechanical Rubber Co., Cleveland, 
io. : 

Mercer Rubber Co., Hamilton Square, 

National India Rubber Co., Bristol, 


New York Belting & Packing Co., 
New York. 

Peerless Rubber Mfg. Co., New York. 

Quaker City Rubber Co., Philadel- 
phia, Pa. 

— Co., Clement, Philadeiphia, 


Riad & Sons, J. E., Philadelphia, 


Rust Preventers 


nen Co., E. G., Philadelphia, 
a. 


Scales, Coal Hopper 

Fairbanks Co., New York. 

Scales, Wheelbarrow 

Fairlfanks Co , New York. 

Schools, Correspondence 

American School of Correspondence, 
Chicago, Il 

International Correspondence 
Schools, Scranton, Pa. 

Separators, Ammonia 


Harrison Safety Boiler Works, Phila- 
delphia, Pa. 


Separators, Oil 


Austin Separator Co., Detroit, Mich. 
—— & Son, Wm., Chicago, 


Direct Separator Co., Syracuse, N. Y. 


Harrison Safety ‘Boiler Works, 
Philadelphia, Pa. 
Hershey oundry & Machine Co., 


Manheim, Pa. 
Hoppes Mfg. Co., Springfield, O. 
Hussey, McCann "& Co., New York. 
Liberty Mfg. Co., Pittsburg, Pa. 
Loew Mfg. Co., Cleveland, O. 


Minneapolis Steel & Mchy. Co., 
Minneapolis, Minn. 

Ohio Blower Co., Cleveland, O. 

Pittsburgh Gage & Supply Co, 
Pittsburg, Pa. 

Robertson & Sons, Jas. L., New 


York. 
Webster & Co., Warren, Camden, 
Williams Valve Co., 


pm. F., 
nati, Ohio. 
Wright Mfg. Co., Detroit, Mich. 


Separators, Oil and Water 

Harrison Sa ety Boiler Works, Phila- 
delphia, P; 

Keyes & hea, 'F. E., New York. 


Cincin- 





Austin Separator Co., Detroit, Mich. 

ens « Son, Wm., Chicago. 

d’Este & Co., Julian, Boston, Mass. 

Direct Separator Co., Syracuse, N.Y. 

Gardner a and Separator 
Co., Quincy, 

Harrison Baiety. Boiler Works, Phila- 
delphia, Pa. 

Hershey ‘Foundry & Machine Co., 
Manheim, Pa. 

Hoppes Mfg. Co., Springfield, O- 

re Co., shore ge 8 Pa. 

Loew Mfg. Co., Cleveland, 

Minneapolis Steel & 
Minneapolis, Minn. 

Ohio Blower Co., Cleveland, O. 

Patterson & Co., Frank L., New 
York. 

Pittsburgh Gage & Supply Co. 
Pittsburg, Pa. 


ae. Co., 


Robertson & Sons, Jas. L., New 
Webster & Co., Warren, Camden, 
— Coil Pipe Co., Hartford, 
‘Williams Valve Co., D. T., Cincin- 


nati, Ohio 
Wright Mfg. “Co., Detroit, Mich. 
Shafts, Counter 
Myers & Bro., F. E., Ashland, O. 
Sheaves 


Minneapolis Steel 


& Mchy. 
Minneapolis, Minn. 


Co.; 

Skimmers, Boiler 

Buckeye Boiler Skimmer Co.; To- 
ledo, Ohio. 

Skylights 

Burt Mfg. Co., Akron, O. 

Smoke Preventers 

Climax Smoke Preventer Co., 
ton, Mass. 

Specialties, Power Plant 


Fairbanks Co.. New York. 

Ohio Brass Co., Mansfield, Ohio. 

Schaeffer & Budenberg Mfg. Co., 
Brooklyn, N. Y. 

ts Gauge Mfg. Co., Foxboro. 


D. T., Cincin- 


Bos- 


Mas 
Williams Valve Co., 
nati, Ohio. 


Stacks, Steel 


Bigelow Co., New Haven, Conn. 

Keeler Co., E., Williamsport, Pa. 

Minneapolis Steel & Mchy. Co., Min- 
neapolis, Minn. 

Mose, Climax Boiler Co., Brooklyn, 


Stocks, Die 


es Mfg. Co., Bridgeport, 
nn. 
Toledo Pipe Threading Machine Co., 


Toledo, O. 


Stokers, Mechanical 

Crowe, Paul L., Jersey City, N. J. 
Detroit Stoker and Foundry Co.,. 

Detroit, Mich. 

Green Engineering Co., Chicago, Ill. 
McClave-Brooks Co., Scranton, Pa 
Murphy Iron Works, Detroit, Mich. 
Westinghouse Mach. Co., Pittsburg, 


Pa. 
Wilkinson Mfg. Co., Bridgeport, Pa. 
Strainers 


American Injector Co., Detroit; 
Mich. 
Liberty Mfg. Co., 


Webster & Co., 
N. 


Pittsburg, Pa. 
Warren, Camden, 


Superheaters 


Babcock & Wilcox Co., New York. 

Parker Boiler Co., Philadelphia, Pa. 

Power Specialty Co., New York. 

Providence Engineering Works, 
Providence, R. I 


Supplies, Mill 

Quaker City Rubber Co., Philadel- 
phia, Pa. 

Supplies, Steam Heating 


Beggs & Co., James, New York. 

Crosby Steam Gage & Valve Co. 
Boston, Mass. 

Dunham Co., C. A. 
Iowa. 

Eastwood Wire Mfg. Co., Belleville, 


Marshalltown, 


Fisher Governor Co., Marshalltown, 


owa. 

New York Belting & Packing Co. 
New York. 

Ohio Brass Co., Mansfield, O. 
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EXTERIOR VIEW. , SECTIONAL VIEW, 


The Wright Victor Low Pressure Steam Trap 
For All Low Pressure Steam Systems. 


One large valve in this trap drains automatically and continually the accumulating 
condensation from steam lines regardless of small flows or floods and without the 
waste of a pound of steam in operation. Operates perfectly whether the steam gauge 
registers ‘‘20 Ibs.”’ or “no steam.”’ Shipped on trial at our risk of transportation 
charges. Send for catalog. 


WRIGHT MANUFACTURING CO. 


DETROIT, MICH. 27 Woodbridge Street 








os 














STANDARD GAUGES 


WORKMANSHIP DESIGN MATERIALS 
As fine as on watches to insure per- All working parts held by same Selected bronze for pla es and seg- 
fect gears, pinions and tubes. We mounting. Independent of case and ments; hard German silver for pin- 
make ai] parts ourselves 80 as to free from ‘‘czse errors,”’ ions, so that durability is certain 


know they are right. even with hardest service, 





Ir YOU NEED ANY SORT OF GAUGE 
FOR ANY SORT OF WORK, LOOK 
IN OUR BULLETIN E-2. 


WE ARE PROUD OF EVERY PART 
OF OUR GAUGES, INSIDE AND OUT. 








IF IT’S GOOD GAUGE YOUR AFTER, WRITE US TODAY. 


THE STANDARD GAUGE MFG. CO., Foxboro, Mass. 


NEW YORK, ™yirgnmm' CHICAGO, “ana 
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Supplies, Steam Heating 
—Continued. 

Peerless Rubber Mfg. Co.. 

Reliance Gauge Colun:n Co., 
land, 

Schaeffer & Budenberg Mfg. 
Brooklyn, N. Y. 

Strong, en & Hammond Co., 
Cleveland, 

Wright Mfg. aa Detroit, Mich. 


Switchboards 

C & C Electric Co., New York 

General Electric Co., Schenectady, 
N 


& Mfg. Co., 


New York. 
Cleve- 


Co., 


aes 
Westinghouse Elec. 
Pittsburg, Pa. 


Switches, Electric 


ouny Electric Co., Schenectaty, 


Ohio Brass Co., Mansfield, 
Westinghouse Elec. & 
Pittsburg, Pa. 


We. Co., 


Syphons 
National Tube Co., Pittsburg, Pa. 


Tachometers 
Schuchardt & Schutte, 


Tanks 


Bigelow Co., New Haven, Conn. 

Griscom-Spencer Co., New York. 

Minneapolis Steel ‘& Mchy. Co., 
Minneapolis, Minn. 

New Bedford Boiler & Mach. Co., 
New Bedford, Mass. 

— Iron Wks. 
a. 


New York. 


Co., Meadville, 


Taps and Dies 


Toledo Pipe Threading Machine Co., 
Toledo, 


Thermometers 
Bristol Co , Waterbury, Conn. 


Tools 


Mound Tool & Scraper Co., St. 
Louis, Mo. 

Trimont Mfg. Co., Roxbury, Mass. 

Transformers and Convert- 
ers 


Comers Electric Co., Schenectady, 


Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 

Transmission, Power 

American Mfg. Co., New_York. : 

—— Pulley Co., Philadelphia, 


Gene Belting Co., Baltimore, Md. 
Jeffrey Mfg. Co., ‘Galanabua, ©. 
Mesta Machine Co., Pittsburg, Pa. 
Minneapolis Steel & Machinery Co., 
Minneapolis, Minn. 
Reeves Pulley Co., Columbus, Ind. 
— & Sons, a E., Philadelphia, 
a. 


Traps 

American District Steam Co., Lock- 
port, 

Anderson Co., V. D., Cleveland, O. 

Davis Co., John, Chicago, Ill. . 

Davis Regulator Co., G. M., Chi- 
cago, Ill. 

d’Este Co., Julian, Boston, Mass. 


Direct Separator Co., Syracuse, N. Y. 

Dunham Co., C. A:, Marshalltown, 
lowa. ; 

Flinn, Richard J., W. 
Station, Boston, Mass. 

Golden-Anderson Valve 
Co., Pittsburg, Pa. 

Harrison Safety Boiler Works, Phila- 
delphia, Pa. 

Houghton & Co., E. F., 


Roxbury 


Specialty 


Philadephia. 


McC ioe & Co., James, Chicago, Ill. 

Morehead Mfg. Co., Detroit, Mich. 

Ohio Blower Co., Cleveland, O. 

Platt & Co,. John, New York. 

Reliance Gauge Column Co., Cleve- 
land, O. 

Strong, Carlisle 
Cleveland, O. 


& Hammond Co., 


Watson & McDaniel Co., Philadel- 
phia, Pa. 
Webster & Co., Warren, Camden, 


N. J. 
Williams Valve Co., D. 
nati, Ohio. . 
Wright Mfg. Co., Detroit, Mich. 


T., Cincin- 


Trucks, 
Auto- 


Westinghouse Mach. 
Pa. 


Storage Battery 


Co., Pittsburg. 





Tube Cutters 


Lagonda Mfg. Co., Detroit, Mich. 


Tube Protectors, Boiler 
Cruise & Co., Elizabeth, N. J. 


Tubing 


National Tube Co., Pittsburg, Pa. 
See also Pipe. 


Tubing, Metallic 


Pennsylvania Flexible Metallic Tub- 

ing Co., Philadelphia, Pa; 
Tubes, Boiler, Welded and 
Seamless 


National Tube Co., Pittsburg, Pa. 
Turbines, Steam 
De Laval Steam Turbine Co., Tren- 


ton, N. J. 
General Elec. Schenectady. 


Kerr Turbine Co., Wellsville, N. Y. 

Westinghouse Machine Co., Pitts- 
burg, Pa. 

Wing Mfg. Co., L. J.. New York. 


Co., 


Unions 


Bard Union Co., Norwich, Co~ a. 
Chapman Valve Mfg. Co., .ndian 


Orchard, Mass. 
~~ ce Co., E. M., Providence, 
Jefferson Union Co., Lexington, Mass. 
National Tube Co., Pittsburg, Pa. 
Ohio Brass Co., Mansfield, oO. 


Valwe Balls 


Diamond Rubber Co., Akron, Ohio 


Valve Discs 


Allan & Son, A., New York. 
Diamond Rubber Co., Akron, Ohio. 
— Rubber Co.. Cleveland, 


Valves, Ammonia 
York Mfg. Co., York, Pa. 


Valves, Angle 
New Bedford Boiler & Mach. Co., 
New Bedford, Mass. 


Valves, Automatic 


Golden-Anderson Valve Specialty 
Co., Pittsburg, Pa 

Lagonda Mfg. Co., Springfield, O. 

— & Co., 


Valves, Automatic Relief 


Standard Gauge Mfg. Co., Foxboro, 
Mass. 


Valves, Balance 
Mason Regulator Co., Boston, Mass. 


Valves, Blow-off 


Chapman Valve Mfg. Co., 
Orchard, Mass. 
Fairbanks Co., New York. 
ee Valve Mfg. Co.; Pitts- 
urg, . 
Liberty Mfg. Co., Pittsburg, Pa. 
Ludlow Valve Mfg. Co., Troy, N. Y. 
Lunkenheimer Co., Cincinnati, oO. 
Pittsburgh Gage & ‘Supply Co., Pitts- 
burg, Pa 


Indian 


Valves, Boiler Stop 
G. M., 
cago, 


New Bedford Boiler & Mach. 
New Bedford, Mass. 


Chi- 
Co., 


Davis Regulator Co., 


Valves, By-pass 


Chapman Valve Mfg. Co., Indian 
Orchard, Mass. 


Mason Regulator Co., Boston, Mass. 
Valves, Check 


Fairbanks Co., New York. 
Greene, Tweed & Co., New York. 
Kennedy Valve Mfg. Co., Elmira, 


x. 
m4. Valve Mfg. Co., Troy, N. Y. 
Nelson Valve Co., Philade iphia, Pa. 
Pittsburgh Valve and Fittings Co., 
Barberton, Ohio. 


Valves, Cylinder Relief 


American Steam Gauge & Valve 
Mfg. Co., Boston, Mass. 
Lunkenheimer Co., Cincinnati, O. 


Warren, Camden,’ 





Valves, Electric 
Nelson Valve Co., Philadelphia, Pa. 
Valves, Exhaust 
Nelson Valve Co., Philadelphia, Pa. 


Valves, Exhaust Relief 


Alberger Condenser Co., New York. 
Davis Co., John, Chicago, Ill. 


Valves, Foot 


New Bedford Boiler & Mach. Co., 
New Bedford, Mass. 


Valves, Gas 
Nelson Valve Co., Philadelphia, Pa. 


Valves, Gate 


Chapman Valve Mfg. Co., 
Orchard, Mass. 

Fairbanks Co., New York. 

Greene, Tweed & Co., New York. 

Kennedy Valve Mfg. Co., Elmira, 


wm... Valve Mfg. Co., Troy, N. Y. 
Lunkenheimer Co., Cine innati, Ohio. 
Nelson Valve Co., Philadelphia, Pa. 
Ohio Brass Co., Mansfield, O. 
Pittsburgh Gage & Supply 
Pittsburg, Pa. 
Pittsburgh Valve & [Tittings Co., 
Barbertor, Ohio. 
Fdry. & Con- 


Indian 


Co., 


Pittsburgh Valve, 
struction Co., Pittsburg, Pa. 

Se a & Koerting Co., Philadel- 
phia 

Williams Weare Co., D. T., Cincin- 
nati, Ohio. 


Valves, Globe 


Detroit Lubricator Co., Detroit, 
Mich 


Eastwood Wire Mfg. Co., Belleville, 


Fairbanks Co., New York. 

Ludlow Valve Mfg. Co., Troy, N. Y. 

Lunkenheimer Co., Cincinnati, O. 

Nelson Valve Co., Philadelphia, Pa. 

New Bedford Boiler & Mach. Co., 
New Bedford, Mass. 

Ohio Brass Co., Mansfield, O. 

Pittsburgh Valve & Fittings Co., 
Barberton, Ohio. 

Pittsburgh Valve, Fdry. and Con- 
struction Co., Pittsburg, Pa. 

Williams Valve Co., D. T., Cincin- 
nati, Ohio. 


Valves, Hose Gate 
Nelson Valve Co., Philadelphia, Pa. 


Valves, Hydraulic 


Chapman Valve Mfg. Co., 
Orchard, Mass. 

Fairbanks Co., New York 

Nelson Valve Co., Philadelphia, Pa. 


Valves, Incinerator 
Nelson Valve Co., Philadelphia, Pa. 


Indian 


Valves, Lever Gate 


Nelson Valve Co., Philadelphia, Pa. 

Valves, Lever'and Throttle 

Chapman Valve Mfg. Co., Indian 
Orchard, Mass. 

Mason Regulator Co., Boston, Mass. 


Schutte & Koerting Co., Philadel- 
phia, Pa. 

Valves, Non-return 

Schutte & Koerting Co., Philadel- 


phia, Pa. 


Valves, Pneumatic 
Nelson Valve Co, Philadelphia, Pa.§ 


Valves, Pop Safety 


American Steam Gauge & Valve 
Mfg. Co., Boston, Mass. 

Ashton Valve Co., Boston, Mass. 

— & Co., E. B., Fort Wayne, 
n 

Lunkenheimer Co., 

Star Brass Mfg. Co., 


Cincinnati, O. 
Boston, Mass. 
Valves, Pump 


Garlock Packing Co., Palmyra, N. Y. 
Houghton & Co., E. F . Philadelphia, 


Pa 
Sehpacn Co., Henry, Jersey City, 


J. 
Mechanical Rubber Co., Cleveland, 


.New York Belting & Packing Co., 


New Yor 


Peerless New 


Philadel- 


Case Mfg. Co., 


ork. 
Quaker City Rubber Co., 
phia, Pa. 





Valves, Railroad 

Nelson Valve Co., Philadelphia, Pa. 

Valves, Regrinding 

Nelson Valve Co., Philadelphia, Pa 

Valves, Regulating 

Fairbanks Co., New York. 

“—. Governor Co., Marshalltowr 

Ohio Brass Co., Mansfield, Ohio. 

Valves, Relief 

Wheeler Condenser & Engineerin 
Co., New York. 

Valves, Safety 

American Steam Gauge & Valve 
Mfg. Co., Boston, Mass. 


Fairbanks Co. . New York. 
— & Co., E. B., Fort Wayne, 


Ind. 
Pittsburgh Valve, tg & Construc- 
tion Co., Pittsburg, 


Valves, Steam 
Nelson Valve Co., Philadelphia, Pa 


Valves, Superheated Steam 
Nelson Valve Co., Philadelphia, Pa 
Valves, Swing Gate 

Walch & Wyeth, Chicago, II. 
Tank 


Nelson Valve Co., Philadelphia, Pa. 


Valves, 


Valves, Water 
Nelson Valve Co., Philadelphia, Pa 
Valves, Water Relief 


American Steam Gauge & Valve 
Mfg. Co., Boston, Mass. 
Davis Regulator Co., G. M., Chicago, 


d’Este Co., Julian, Boston, Mass. 


Valvesand Washers, Leather 
Rhoads & Sons, J. E., Phila., Pa. 
Schieren Co., Chas. A., New York. 
Ventilators 


Burt Mfg. Co., Akron, O. 

Ohio Blower Co., Cleveland, ¢ 

Schutte & Koerting Co., ‘Philadel- 
phia, Pa. 


Wing Mfg. Co., L. J., New York. 


See also Heating ‘and Ventilating 
Systems. 

Vises 

Armstrong Mfg. Co., Bridgeport, 
Conn. 


Vulcanizers 
Bigelow Co., New Haven, Conn. 


Water Columns 


Davis Co., John, Chicago, Il. 

Jerguson Mfg. Co., Boston, Mass. 

Lunkenheimer Co., Cincinnati, oO. 

Pittsburgh Gage & Supply Co., 
Pittsburg, Pa. 

—- — Column Co., Cleve- 


land, 
Robertson & Sons, Jas. L., 
Schaeffer & De cee Mfg. Co., 
Brooklyn, N. Y. 
Wright Mfg. Co., Detroit, Mich. 


New 


Water Softening Apparatus 


Bird-Archer Co., New York. 
Harrison Safety Boiler Works, Phila- 
delphia, Pa. 
7 & Sons Co., Wm. B., Pittsburg, 
a. 


Whistles 
American Steam Gauge & Valve 


Mfg. Co., Boston, Mass. 
Lunkenheimer Co., Cincinnati, O. 


Wrenches 


Trimont Mfg. Co., Roxbury, Mass 
—— & Co., J. H., Brooklyn, 


Wrenches, Pipe 
Armstrong Mfg. Co., 
Conn. 


Trimont Mfg. Co., Roxbury, Mass 
=o & €e., J. .. “Brooklya, 


Bridgeport 
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Live Up To Their Name 


They are made of the finest leather by a process that guar- 
antees the greatest strength and durability. ‘Long Life” 
Leather Packings invariably give the satisfaction that lasts; 
the greatest returns for your money. 

We manufacture them in all sizes for Hydraulic, Compressed 
Air and all Special Machinery. Send us a trial order. 


Write for detatls. 


CHAS. L. STEVENS & CO., 


133-139 Beaubien St., DETROIT, MICH. 

















Our No. 4 


Portable 
Tachometers 


will register speeds in 
either direction from 30 
to 4000 revolutions per 
minute. Only one’ spin- 
dle required for all four 
speed ranges. The change 
from one speed range to 
another can be effected 
while the tachometer is 
in use, by pushing the 
thumb slide on the face 
up or down. 


The case is made of 
aluminum, highly _ pol- 
ished and japanned. 

The instrument is put 
up in a black leather case 
with all accessories, viz: triangular steel points, 
rubber points and funnel center, extension bar for 
the spindle and dise pulley. 

No. 5 will register up to 8,000 r. p. m. 
No. 6 will register up to 12,000 r. p- m. 


Write for prices. 


Schuchardt & Schutte, 136 Liberty St., New York. 
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When Your Boss 
Talks Like This 


**You MUST do better work. Your 
lack of training is keeping YOU back and 
costing the house money. Too much trule- 
of-thumb about your methods. You've got 
to do better, or out you go.”’ 


It may not be altogether your fault 
when the boss talks like this. You may 
be working at the wrong job; or it may be 
the job is the right one but that you don’t 
know enough about it to “‘make good.” 

In either case the International Corre- 
spondence Schools can help you. There’s 
a way that fits your case exactly. To find 
out what it is, simply mark the attached 
coupon and mail ‘it today. No charge 
for the information and advice it brings— 
no obligation. 

The Business of the I. C. S. is to Raise 
Salaries by imparting to poorly paid but 
ambitious men, in their spare time, the 
knowledge that fits them for their natural 
line of work. The proof of this is in 
the fact that every month an average of 
3800 men voluntarily report promotions and 
better salaries received as the direct result 
of I. C.S. training, and this is but a small 
percentage of the whole number helped. 

Never mind how long your working 
hours are, where you live, how little 
schooling you have had, or how little you 
earn—mark the coupon. The I.C.S. will 
adapt its great salary-raising plan to your 
personal needs and circumstances. The 
I. C. S. can and will help you in your own 
home—without your having to lose a 
day’s work. MARK IT NOW! 

e@eeeeeeoeoeoeoeoeoeoeoeeoeoeo eee eee eeeeeeeeee ee ee 


International Correspondence Schools 
Box 979, Scranton, Pa. 


Please explain, without further obligation on my part, how I can qualify for a higher 
salary and advancement to the position before which I have marked X. 





Electrical Engineer Machine Designer Sanitary Engineer 


Elec.-Lighting Supt. Mechan’] Drafts’n Architect 
Elec.-Railway Supt. Foreman Machinist Architect’! Drafts. 
Electrician Foreman Toolmaker Ad Writer 
Telephone Engineer Foreman Molder Window Dresser 
Civil Engineer Foreman Blacksmith Chemist 


Sheet-Metal Draft. 
Ornament. Design. 


Bridge Engineer Marine Engineer 
Mechanical Engineer] Hydraulic Engineer 


Stationary Engineer Municipal - Textile Designer 
Gas Engineer R. R. Senet. ng. Bookkeeper 
Refrigeration Eng. Surveyor Stenographer 





Traction Engineer Mining Engineer Civ. Service Exams. 














Name 


Street and No._ 
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DON'T LOSE YOUR HEAT 
IN TRANSIT 


That’s what you’re doing if your steam pipes are bare. The 
heat you are paying for is carefully warming the surrounding 
atmosphere, and you’re losing money. That’s obvious—you 
know it—everyone knows it—and anyone can prevent it by using 


CAREY’S 85% MAGNESIA 
PIPE COVERINGS 


They are absolutely fireproof non-conductors of heat that are 
made of such material that they will never crumble or drop 
to pieces. They last as long as the pipes and make the pipes 
last longer. 











Carey’s Pipe Coverings save enough to pay for themselves 
every six or eight months. Let us tell you about some large, 
successful installations. 


WRITE FOR CATALOG. 


T# PHILIP CAREY COMPANY, 


General Offices: Sta. R, CINCINNATI, OHIO, U. S. A. 


. 
Factories: 
© 
s . 
Lockland, O. Plymouth Meeting, Pa. Hamilton, Ont. 
BRANCHES and WAREROOMS: SPECIAL REPRESENTATIVES and EXCLUSIVE DEALERS: 
Albany, N. Y., 68State St. Memphis, zene, 168-172 So. Second St. Boston, Mase., C. W. Trainer Mfg. Co., Mexico City,)Mex., Mexico Mine and Smel 
Atlanta, Ga., 34 W. Alabama St, ee aes Can , 8-10 Youville Place 89-91 Pearl St. ter Supply Co. 
, 3 Nashville, Tenn., 170 2nd Ave., N 
Baltimore, Md., 434-438 N. Holiday St. ’ ’ , 
Birninghem, i., 2227-2229 esvte Ave. Newark, N. J., 49-51 Bank St. Chicago, Iil., Western Roofing & Supply. Milwaukee, Wis., Fred. Sprinkmann, 129 
Boston, Mass., 19 Milk St. New Orleans, La., 611 Baronne St Co, 24th and LaSalle Sts. Second St. 
Buffalo, N. Y , 45 Pearl St. New York, N Y , 114-118 Liberty St - 
Ste- Philadelphia, Pa., 12th & Buttonwood Sts Cincinnati, O., R. E. K ig&C s4E inneapolis, Minn., W. 8. Nott Co., 200-20 
Sete, SS 3 Sees B Se Pittsburg, Pa., 333-335 Second Ave , and an ie. — _—— aa ‘ First Ave., South. 


Chattanooga, Tenn., 225 E. 11th street 147 

2 Frick Bidg Annex 
Cleveland, 0., 1400 9th St. N. W. Richmond, Va.., 303 Bank of Richmond 
Dallas, Tex., Camp and Lamar Sts. Bide 


New York ty, N. ¥., Robert A. Keasbey 


Columbus, 0., Columbas Roofing and . Co., 100 No. Moore St 
9 ‘ . 


Detroit, Mich., 17 Jefferson St Seattle, Wash. 2005 Second Ave Supply Co., 116-118 E. Lafayette St. 

Denver, Colo., 1717 Wazee St. o ‘mee + —— Omaha, Neb, Sunderland Roofing and 
Havans, Cubs, Obrapia No. 55 wees, & nem romace ~% . El Paso, Tex., Mine and Smelter Supply Supply Co., 1006-1010 Douglas St. 
Jacksonville, Fla., 414 E. Bay St Toreato, pth | 112 Bay St Co. 


Kansas City, Mo , 526 Delaware St Washington, D. ©.,1413G St., NW. 
Knogyille, Teen ,Hume St &South'n 8. R. Wheeling, W Va., 1505 Main St Los Angeles, Cal., Warren & Bailey Mfg San Francisco, Cal., Western Asbestos 


Litth. Bock, Ark., 418-420 E. Markham St Winnipeg, Manitoba, 147 Bannatyne St. Co., 359 N. Main St. Magnesia Co., 602 Mission St. 
#25" 
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‘TRIMO” & 


Guarantee 
(TRADE MARK) 


















Send for our 
Catalog 
No. 21. 


We want every user of Pipe Wrenches to give the ““TRIMO”’ a trial. Superior in 
strength, working qualities, and ability to stand up under hard service. The Inter- 
changeable Jaw in the handle adds 50% to the life of the wrench. 


TRIMONT MANUFACTURING COMPANY, 55-71 Amory Street, ROXBURY, MASS. 
FOR SALE 











Water Tube Boilers 16”x36” L.H., girder frame, Hewes & Phillips. 15”x20” L.H., Russell, four valve. 
500 H.P., Seabury marine. 16” & 30”x48” cross comp. Hamilton. 13” & 23”x17” McIntosh & Seymour tandem 
3 200 H.P.. Geary, 122 4” tubes. 14”x48” R.H., girder frame, Harris. comp. 
1 150 H.P.. Wickes vertical, 84 4” tubes. 14”x36” L.H., girder frame, Manitowoc. 
1 150 H-P.. B. & W., 84 4x16’ tubes. 14”x30” R.H., heavy duty Ohio. Condensers 
1 110 H.P., Heine, 53 34” tubes, 16’ long. 10’x18” R.H., Knowleson & Kelly. ne ee ae a , 
2 50 H.P., Heine horizontal, 33 34”x12’ tubes. Automatic Engines 16’x32"x12” Allis vertical combined wet vacuum 
pumping engine and circulating pump, 
Corliss Engines 28”x56” L.H., Buckeye, style A. 10” suc., 10” dis. 
38”x72” R.H., modern heavy duty, Corliss, prac- 20”x36” L.H., girder frame, Buckeye, Style A. 10”x14”x16” Knowles, single jet, 8” exhaust fnlet. 
tically NEW. 2 184”x18” Mcintosh & Seymour on subbase. 10”x13”x12” Deane single cylinder jet, 8” exhaust 
30’x72” R.H., girder frame, Corliss. 18”x48” L.H., girder, frame, Wheelock. inlet. 
28”x60” L.H., girder frame, Harris. 18”x36” L.H., Buckeye, Style A. 10”x12”x12” Deane single cyl. jet, 8” exhaust inlet. 
24”x48” R.H., girder frame, Wetherill. 16”°& 27”x16” Westinghouse comp. 8”x14”x18” Dean independent air pump and con- 
23”x60” L.H., girder frame, Corliss. 16”x27”x16” Westinghouse comp. denser, 12” exhaust inlet. 
22”x48” L.H., girder frame, Corliss. 16”x16” Green, center crank, high speed: 8”x1034”x10” Stiilwell-Bierce duplex jet, 10” 
22”x42” L.H., heavy duty, Slater. 16”x16” center crank, Ball & Wood on subbase exhaust inlet. 
20”x48” R.H., girder frame. 2 15”x16”, Ball center crank. 8”x12”x12” Blake single, 8” exhaust inlet. 
20”x42” L.H., girder frame, Allis. 5 154”x15” Armington & Sims, center crank on 6”x10”x12” Knowles single, 7” exhaust inlet. 
18”x48” L.H., girder frame, Corliss. subbase. 6”x8”x8” Knowles single jet, 5” exhaust inlet, 
18”x48” L.H., girder frame, Wheelock. 15”x36” Putnam, four valve. 6”x9”x10” Knowles, single cyl. jet, 6” exhaust 
18”x46” R.H., girder frame. 15” & 23”x17” tandem comp., McIntosh & Sey- inlet. 
16”x36” R.H., Webster, Camp & Lane. mour. 725’ Worthington surface condenser. 


SEND FOR MONTHLY STOCK LISTS. 
WICHES BROTHERS - - - NEW YORH, PITTSBURG, SAGINAW, MICH 


Sie ag ~ CURTIS SPECIALTIES fx2eeici: 


Improved Pressure Regulator Separator 

Improved Pump Regulator Cellar Drainer 

Water Pressure Regulator Temperature Regulator 
Expansion Trap Tank Governor and Pump 
Balanced Steam Trap Damper Regulator 
Return Steam Trap U. S. Ball Cock 

Relief Valve for Steam and Water 


JULIAN D’ESTE CO., weston, ‘ass. 


IF YOU KNEW 


what oil and grease can do to your boilers 

you would not think of putting condensed 

exhaust steam back into them without filter- 

ing through a 

BLACKBURN-SMITH FEED WATER FILTER 

AND GREASE EXTRACTOR. 

This filter is an especially good investment 

where oil gets past open feed water heaters 

and where the water supply is dirty. It 

offers a final protection by retaining these 

particles just before they reach the boiler. 
Write for book ‘Feed Water Filtration.” 


JAMES BEGGS & CO., 


106 LIBERTY ST., : NEW YORK CITY. 
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THE SWEET WAY 
TO SEPARATE 


is the only sure way to keep 
the steam dry. It’s the way 
that actually removes 99.8% 
of the moisture, and carries 
it out.of reach. 
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Sweet’s Separators 


also extract 99% of the oil from exhaust 
steam and keep it extracted. There are 
now over 6,000 in successful use, 50% of 
them sold on repeat orders. 


Wnite for Catalog. 


DIRECT SEPARATOR COMPANY 


712 Geddes Street SYRACUSE, N. Y. 














FREE 
OFFER 


We'll send you a Baum Separa- 
tor on 30 days’ free trial. If 
you don’t think it’s worth the 
money we'll refund the cost at 
the end of that time. This 
offer is worth your while. Take 
it up now. 


THE 
go SEPAR, %p 


HERSHEY MACHINE & 
FOUNDRY CO. 
MANHEIM, PENNSYLVANIA, U. S. A. 
R.D. Bliss, 40 Dearborn St., Chicago, Ill, 











_—— If There’s Oil In Exhaust 
‘AP cnn aman caret veeatrve ces mre 
. beeen emer eee ‘ ® 
) PEERLESS =i There’s Money Lost 
= ASE = . 
: a Sed Vib zy we wal and the Peerless Grease extractor is guatan- 
teed to remove all the oil from exhaust. 
Money back if it doesn’t. Write. 


HUSSEY, McCANN & COMPANY, 
87 Warren St., New York. 


| HUSSEY MeCANN4.CO. 

















OOKS FOR ENGINEERS 


We can supply any book 
published at regular prices. 
Send for complete catalog. 


Hill Publishing Co., 505 Pearl St., N.Y. 











ey 


<The Way To Opporttnitty 
, Lies Through Knowledge: 


ey er “Sak ee ae Petts 
> —— a sas 
| ie > 2 

= = 

a 3 

a "7 


4. 


| 


= 
coe 
re & 
om 


How would you like to take a five days’ trip 
—at our expense—through all the engine 
rooms, power plants, shops, etc., where men 
work at your trade, or at any trade connected 
with it 2? How would you like to pry into all 
their methods, get all their formulas, copy shop secrets out 
of the note books of the engineers, foreman, and superin- 
tendents! You can make all this knowledge yours, so 
that you could use it any time or all the time, and all with- 
out leaving your home or losing an hour from your work. 


CYCLOPEDIA of ENGINEERING 


Six volumes, page size 7x10 inches; 3,000 pages; 2,000 
illustrations, diagrams, full page plates, sections, tables, 
formulas, etc. Bound in half red morocco. 


This Cyclopedia covers, in addition to the operation of boilers 
and engines, the management of dynamos oa motors, electric 
lights, wiring for power and light, heating, ventilation, refrigeration, 
turbines, elevators, machine shop work, mechanical drawing, blue- 
printing, ete. 

Every section contains many practical problems with full solu- 
tion, and each section is followed — a series of practical test ques- 
tions, carefully chosen by men who know what a man ought to 
know in these subjects. The Cyclopedia contains the kind of prac- 
tical information that is ordinarily found only in ‘the note books 
of progressive superintendents or managers. 

This work is invaluable in the library of any progressive man, 
whether he is a fireman, engineer, mechanic, superintendent, shop 
owner, student, inventor or user of power in any form. 


OUR LIBERAL SELLING OFFER. 


Upon receipt of coupon we will send you a set of Cpeepete by 
prepaid express, without deposit or guarantee of any kind. Keep 
the books five days, examine them carefully, give them every pos- 
sible test. We want you to be the judge—you are under no obli- 
gation whatever. If you decide the books are not what you want, 
advise us and we will have them returned at our expense. If you 
retain them send $2.00 within five days and $2.00 every thirty days 
until you have paid the special price of $18.60. Regular price, $36.00. 
BRIEF LIST OF CONTENTS 


Steam, Gas and Oil Engines——Indicators Valve Gears--The Steam Turbine— 
Compression and Absorption —Refrigeration—-Marine Boilers and Engines —Con- 
densers Navigation — Locomotive Engines and Boilers —Valve Motion —Air Brakes 

Automobiles — Principles of Heat Chemistry Construction of Boilers —Caior- 
imeters Steam Pump—Elevators —Theory of Dynamo-Electric Machinery — Direct 
Current Dynamos-— Direct Current Motors —Management of Dynamo—Electric Wiring 
— Storage Batteries Machine Shop Work The Lathe-— The Planer —The Shaper — 
Systems of Warming — Principles of Ventilation —Heating— Furnace, Steam and Hot 
Water — Mechanical Drawing —Air Compressors. 

Order promptly and we will include as a monthly supplement 
one year’s subscription to the 

TECHNICAL WORLD MAGAZINE 
A regular $1.50 monthly, presenting twentieth century scientific 
facts in plain English, the latest discussions on timely topics in science, 
invention, discovery, industry, etc. The strongest serial of the 
season, WHO OWNS THE EARTH, begins with the January issue. 
Fill in and mail coupon now. 


American School of Correspondence 


CHICAGO, U. S. A. 


FREE OFFER COUPON 
Clip and Mail Today. 
American School of Correspondence: 


Please send set of Cyclopedia of Engineering for 5 days’ free examination. Also Tech- 
nical World for 1 year. I will send $2 within 5 days and $2 a month until I have paid $18.60, 
otherwise I will notify youand hold the books subject to your order. Title not to pass 
until fully paid. 
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Separates the 
Oil and 
Impurities 
from the 
Exhaust Steam 
rendering 
the steam 
Pure or its 
condensation 


Distilled Water. 





The Austin Figure “S” Special Oil Separator 


One solid casting. No parts to shake loose. Self-cleaning. Great internal area. 
Wide baffle plate and deep corrugations make this the most efficient type of oil sepa- 


rator on the market. ‘‘No back pressure’’ troubles are encountered in the use of this 
separator. Try one 30 days at our risk. Send for catalog. 


AUSTIN SEPARATOR CO. 


DETROIT, MICH. 57 Woodbridge Street 
\ 
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SENT FREE 


Every engineer who reads engineering books should have our new 176-page 
book catalog. It lists all the best books on steam-and electrical engineer- 
ing and their branches. It is conceded to be the best catalog of technical 
books published and you may have it free and postpaid upon request. 


HILL PUBLISHING COMPANY, 


505 Pearl Street ® 6 Bouverie Street 
NEW YORK LONDON, E. C. 


Publishers of Power and The Engineer 











Anderson’s 
improved 
Steam 





Holds Steam, Discharges Water 


thus freeing your system of condensation 
without loss of power. 

A sediment chamber prevents dirt or 
scale getting into the valve. 


This trap can be turned inside out 
for inspection or repairs. 


STEAM TRAP LE 


Write for our ‘“Trap Book.” 


THE V. D. ANDERSON COMPANY, 
1935 W. 96TH STREET, CLEVELAND, OHIO. 
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“A Marvel of Simplicity” 








A fair and square offer 


We claim that the MARCK STEAM TRAP is more effectual in 
removing water from steam pipes and cylinders than any other device. 
Notwithstanding there are OVER A MILLION IN USE we protect 


everyone desiring to give them a trial with an offer as liberal as if the trap were 
new and experimental. 





Here are our term 


> 








We will send to any party having a reliable mercantile agency rating, 
from one to a dozen traps, with the understanding that if for any cause what- 
soever the party purchasing desires to return the traps at the end of thirty days, 
we will cancel the charge in full. 

In event of the traps not being returned we will guarantee them against 
all defects in workmanship and material for a period of two years. 

You can depend on it, that if you use steam you want MARCK 
STEAM TRAPS, for they are as essential to the obtaining of the maximum 
economy of fuel as any other device. 

Space does not permit the illustration of the many methods and places 
of use, but if you are interested we would suggest that you send to us for a 
MARCK STEAM TRAP CATALOG and after reading it, send us drawings 
of your steam system and we will recommend places in which to locate the traps. 

Address application for catalog and all technical correspondence to 


EK. FK. HOUGHTON & COMPANY 


Station Q, Philadelphia, Pa. 


Branch offices and selling agencies in all manufacturing centers. 











More Than a Million in Use 
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TWO OF 


The STRONG’S STEAM SPECIALTIES 


were ORY VACUUM 
CONNECTION 


— 
STRONG’S VACUUM TRAP 


SATISFACTION 





Our VACUUM TRAPS will automatically drain 
the condensation from the vacuum lines on con- 
densing engines. Will drain the line when start- 
ing up, also when engine is shut down and will 
automatically handle the discharge from vacuum 
oil separators and will do all this without the use 
of steam—unless discharge is against back pres- 
sure—then just enough to lift the water. It is 
simple and requires no adjusting—has no stuffing 
boxes, tilting tanks or trunnions. 


Circular A-30. 


GUARANTEED 








STRONG’S SEPARATORS— 
OIL OR STEAM— 


STRONG’S SEPARATORS—OIIL, OR STEAM— 
have a big capacity and the separating feature is 
worthy of serious consideration. In our separa- 
tors the water and entrained moisture are not 
mixed, the water being forced to the receiving 
chamber immediately upon entering the machine; 
the entrained moisture is then removed from the 
steam by being whipped against a perforated sheet 
and driven to the drip pocket. 


Circular A-4. 


The STRONG, CARLISLE & HAMMOND CO. 


342 Frankfort Ave., CLEVELAND, OHIO. 


88 Broad St., 
BOSTON. 


54 No. 6th St., 
PHILADELPHIA. 


261 Centre St., 
NEW YORK. 
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Morehead Steam Traps 
Operate By Gravity 


and have no valves, floats, buckets or in- 
side mechanism of any kind to get out of 
order and cause trouble. They are the 
simplest, most efficient devices known for 
draining condensation from steam systems. 
Details? 


Morehead Manufacturing Co., 
1051 Grand River Ave., DETROIT, MICH. 











The “DUNHAM” Is the Smallest 
Inthe World 


yet it has the largest 
capacity of any steam 
trap on the market. 
It operates by the 
power of an expand- 
ing volatile fluid and 
is perfectly reliable at 
any pressure. 





CATALOG? 
C. A. DUNHAM COMPANY, Marshalltown, Iowa. 
Cleveland Philadelphia Chicago Toronto 








NO ESCAPE 


of steam is possible where GEIPEL STEAM TRAPS are 


in use. Let us send you one on trial. 





JOHN PLATT & COMPANY, 
s 97 Cedar St., New York. 











? Hard Lines 


The Trudge for Work. 


He’s certainly to be pitied—the un- 
trained man without a job. Just one of 
the hopeless, struggling crowd. 













































Every good position—requiring special 
knowledge—is closed against him. 

And there’s always a line of others 
“waiting to see the foreman” or rushing 
to answer the advertisement, for the 
poorest bread-and-butter job. 

Just your two hands and your shop 
experience wouldn’t carry you far—if 
slack times should come. 






Let your dread for the future stimulate you to do 
something now to improve your chances. Set your mind 
on the better position you want—and win it. 

Don’t waste your time “thinking it over’—don’t build 
air castles, just buckle down and do it. 


Why not make the start today that will keep you for- 
ever cut of the hand-to-mouth class? Put in part of the 
long Winter evenings at home, fitting yourself for a bet- 
ter kind of work, and bigger pay. 


We can help you. There’s always a big demand for 
men frainedin engineering work—Steam, Electrical, Me- 
chanical, Civil or Architectural. Get a thorough techni- 
cal training that will fit you to hold one of these well 
paid positions—through our simple, practical courses of 
Home Study. And without loss of time in your present 
work, 


Let the American School of Correspondence tell you 
how to get more pay now and insure yourself a good 
position all your life. We employ no agents. Like all 
strictly educational institutions we depend upon our use- 
fulness for our growth. 

Ask for our advice and the proof of what we have done 
for 80,000 others. Mark and send coupon—today. 
We'll send you a valuable book FREE describing our 
complete courses. 


WE HELP MEN HELP THEMSELVES. 


American School of Correspondence 
CHICAGO, U. S. A. 


eee eee eee eee eee eee eS ee ee 


FREE INFORMATION COUPON 


Clip and Mail Today. 
American School of Correspondence: 


Please send me your valuable 200-page book of Engineering Information and advise 
me how I can qualify for position marked “X.” 




























.---Stationary Engineer 
.-- Electrical Engineer 





.--Heating and Vent. Engr. 
-.-- Plumber 


...-Draftsman ...- Architect 
..--Civil Engineer ...-Hydraulic Engineer 
.---Mechanical Engineer «++. Telegrapher 
..-- Structural Engineer «++. Textile Boss 
.---Locomotive Engineet -+--Sheet Metal Pattern 
-..-Municipal Engineer Draftsman 
-- Railroad Engineer «++-College Preparatory 
.- Structural Draftsman Course 


-»+Telephone Engineer -+--Sanitary Engineer 
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Occupation...... Coecccccscccccsccsecerces ee 
Power, 12-1-08, 
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You shouldn’t—and you 
needn’t if you’ll install 
McClave Grates with 
Argand Blowers. They 
make a combustive com- 
bination that gets as 
good results from an- 
thracite birdseye, bitu- 
minous slack, screen- 


Why Should 
You Support The Coal Man? 


Argand Steam Blower 


McClave-Brooks Co. 


Scranton, Pa. 


BRANCH OFFICES: Charles N. Hays, Sales Agent, Fisher 


ings, duff, etc., as other 
grates obtain using high 
priced coal. The fire 
can always be cleaned 
quickly and easily with- 
out opening doors and 
perfect combustion is 
insured at all times, with 
any fuel. 


Send for 
Catalog ‘‘G.” 


Building, Chicago; Empire Building, Pittsburg. 
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Will hold . ‘a> In Sizes from 
F O U R One-eighth 
HUNDRED es tii [Inch t 
POUNDS 
of Steam 


) 
‘Two & One- 


Half Inches 





Style 3 Style 4 


YOU CAN GET FROM 12 TO 18 MONTHS’ PERFECT 
SERVICE FROM PEERLESS PACKING 


For high or low pressure steam the Peerless is 


Head and SHOULDERS above all other packings. 





Manufactured Exclusively by 


16 WARREN STREET, NEW YORK 


Detroit, Mich.—16-24 Woodward Avenue. 


° . » a .— Railroad Way & Occidental Ave. » Mass.—110 Federal Stree 
Chicago, Ill.—202-210 South Water Street. Seattle, Wash Ral zi ; : ay ot - Besten, 56 an . " . ” 1% : 
a ik atten Louisville, Ky.—111-121 West Main Street. Buffalo, N. Y.—379-383 Washington Street. 
Pittsburg, Pa.—425-427 First Avenue. : : ; ; : ; 
- Sai cite ‘ Indianapolis, Ind.— 16-18 South Capitol Avenue Milwaukee, Wis.—%6-100 Second Street. 
San Francisco, Cal.—416-424 Mission Street. Bindi ae 
Omaha, Neb.—1218 Farnam Street Syracuse, N. Y.—-212-214 South Clinton Street 
New Orleans, La.— easel spares “ 
. ; a ‘ : Denver, Col. — 1723-1731 Blake Street. Los Angeles, Cal.—115 South Los Angeles Street 
Cor. Common and Tchoupitoulas Streets. Ps ya he 
‘i ‘ d Richmond, Va.--C or. Ninth and Carey Streets Portland, Ore.—-14-16 First Street. 
Atlante, Ga.—7-9 South Broad Street. Waco, T 709-711 Austin A Baltimore, Md. -37 Hlopkins PI 
‘ rae ming nee °, 8.—7 7 Austin Avenue ’ " 7 opkins Place 
Kansas City, Mo.—1221-1223 Union Avenue. — - : 
FOREIGN DEPOTS 
London, E. C., England.—11 Queen Victoria St Sydney, Australia.— 270) George Street Copenhagen, Den.—Frederiksholms Kanal 6, 


Paris, France.—76 Ave. De La Republique. Johannesburg, South Africa. Vancouver, B. C.—Carral « Alexander Street: 





























PEERLESS SPIRAL } - 
__ PISTON AND VALVE" — oe 




















ROD. PACKING 7 et a 
eae I AINBOW | ~ Au rrovsse} Priraroes By 

ICE AND EXTRA WORK AND FARIRS NEED) ONS 
whee — 1 ARE ELIMINATED}. 4 NOTCOME AROUN 6LI 
~ \YESTERDAY. TO-DAY] BY USING PAWEARETIRDO rs 
et FOREVER fas 


BS] RAINBOW PACKING pas PUNKY PACKINGRL 






































MANU FACTU! 


THE PEERLESS RUBBI) 


16 WARREN SIE 
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AC-SIMILE OF A ROLL OF 
BRAINBOW PACKING 





| GENUINE a = i 
RAINBOW | oe eae 


SECTIONAL iii 











Uf SOLELY BY 


MANUFACTURING CO. 


ET, NEW YORK 
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a NTED NOV. 
TIONAL PAINOW. GSK 





The original and only genuine Sectional Gasket—manufactured 
from the celebrated Rainbow Packing Compound. Beware of 
cheap tubings and worthless imitations. Be sure the name 
Eclipse is embedded in the gasket at intervals of six inches. 
RAINBOW ACME 





PUMP VALVE PUMP VALVE 
For Cold Water. For Hot Water. 


Our experience in the manufacture of Pump Valves enables us to produce valves best 
suited to the various uses. ‘They are specially prepared to withstand the action of steam, 
hot and cold water, salt water or oil. We make Special Valves for every purpose. 


Also manufacturers of Braided Flax, Tucks Round, Standard Piston, 
Canvas Rubber Back, and Special Canvas Pump Packings, etc. 


Manufactured, Patented and Copyrighted Exclusively by 


“4 a miale rm ¥ > 
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16 WARREN STREET, NEW YORK 


Detroit, Mich.—16-24 Woodward Avenue. Seattle, Wash.— Railroad Way & Occidental Ave. Boston, Mass.—110 Federal Street. 
Chicago, Ill.— 202-210 South Water Street. 


Pittsburg, Pa.—425-427 First Av Louisville, Ky.—111-121 West Main Street. Buffalo, N. Y.—379-383 Washington Street 

ng te tal Cal. "116-424 Mission Street Indianapolis, Ind.—16-18 South Capital Avenue Milwaukee, Wis. —6-100 Second Street. 

New Orleans La. ' anit ; , Omaha, Neb.—1218 Farnam Street. Syracuse, N. Y.—212-214 South Clinton Street, 
Cor. Common and Tchoupitoulas Streets Denver, Col.—1723-1731 Blake Street. Los Angeles, Cal.—115 South Los Angeles St. 

Atlanta, Ga.—7-9 South Broad Street. Richmond, Va.—Cor. Ninth and Carey Street Portland, Ore.—14-i6 First Street. 

Kansas City, Mo.—1221-1223 Union Avenue. Waco, Texas.—709-711 Austin Avenue. Baltimore, Md.—37 Hopkins Place. 

FOREIGN DEP-OTS 
London, E. C., England.—11 Queen Victoria St. Sydney, Australia.—270 George Street. Copenhegen. Den.—Frederiksholms Kanal 6 


Paris, France.- 76 Ave. De La Republique. Johannesburg, South Africa. — Vancouver, B. C.—Carral & Alexander Streets 
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Eureka Gum Corein water 
end of pump—any pressure 
—gives great satisfaction. 





“A little knowledge 
is a dangerous thing.”’ 











An engineer may know about just a few 
of the good points of Genuine EUREKA 
PACKING—but not enough to try it. In 
that case his lack of knowledge is causing a 
waste of time and money—that Eureka 
would save. 

















Here are a few of its “points”: Eureka 
is made of a pure rubber core, pure flax is 
braided over it, pure lubricant is used in- 
side and out; it gives perfect satisfaction 
on worn or scored rods; it does not wear the 
rod; it is the nearest frictionless of any 
packing; it prevents loss of power; it requires 
less repacking; it costs one-third less. 


Now will you give Eureka a trial ? 


We also make Cut Ring, High Pressure, 
Water Proof Hydraulic, in coils and rings, 
Spiral and Red Sheet Packings. 


Write for Samples and Prices. 


EUREKA PACKING Co. 


JAS. L. ROBERTSON, President 
46 WARREN ST., NEW YORK 


















Be a leader, not a follower. Own an indicator and be 
sure your engine is developing all the power it should for the 
fuel consumed. Buy the best at first—the Robertson- 
Thompson—and you’ll have no more trouble. We sell it 
together with the Victor Reducing Wheel, at a moderate 
price, on easy terms if desired. Write at once for particulars. 

The Willis Planimeter is the finest instrument made. The 
price is within reach of all. 





JAS. L. ROBERTSON & SONS 


46 WARREN STREET, NEW YORK 
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Graphon Spiral 
Packing 








Branches 


CHICAGO, ILL. 
150 Lake St. 

ST. LOUIS, MO. 
218-220 Chestnut St. 
PHILADELPHIA, PA. 
118-120 North 8th St. 
SAN FRANCISCO,CAL 
East 11th St. and 
3d Ave., Oakland 


Cobb's 


Throttle Packing %, 


4; *e, 
% “Gp, 


HESE illustrations show a few of our 

standard, high grade, Spiral, Ring and 
Sheet Packings, which we manufacture 
for use in Locomotives, Steamships, Paper 
Mills, Saw Mills, Mines and Mill Engines 
of all kinds. 

We have doubled the capacity of our 
Packing Department, at the Factory and 
are equipped to make Packings to meet 
any condition at short notice. White for 
samples and Engineers’ Catalogue, showing 
our full line. 








NEW YORK BELTING & PACKING 


COMPANY, LTD. 
91-93 CHAMBERS STREET, NEW YORK 


Karbonite’ 


Black Sheet Packing 


Magic Diagonal 








Branches 


BOSTON MASS. 
232 Summer St. 


BALTIMORE, MD. 
114 W. Baltimore St. 


BUFFALO, N. Y. 
600 Prudential Bldg. 


PITTSBURGH, PA. 
913-915 Liberty Ave. 


SPOKANE, WASH. 
163 S. Lincoln St. 
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N. B. O. 


Original Black Sheet Packing 


is the old reliable kind that can never burn, blow, rot 


or squeeze out. 


It’s made of the very finest materials 


in the most careful manner and under strenuous, severe 


oO. 1.M. 
on its merit 








Low Pressure 


Use where pressure does 
not exceed 100 lbs. 


New York 
8c and 82 Reade St. 





service it always gives perfect satis- 
faction. 


O.I. M. has the same high quality 


se eS eee pe 


diagonal wedges which slip on each 
other and automatically adjust 
themselves to all surface variations. 
It has no equal for scored or uneven 
rods and has proved itself a big 
saver of time, money and trouble in 
hundreds of plants. 


If your dealer hasn’t it—write us direct. 


Chicago 
54-60 So. Canali St. 


Oo. 1. M. 
on its merit 





High Pressure 


Use where pressure is 
above 100 lbs. 


Home Rubber Gompany, 


Woolverton Ave., Trenton, N. J. 


London—Balfour House 
Finsbury Pavement. 
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FREE OF ALL CHARGE 








Any engineer can obtain free of all charge a set of finely made and handy packing tools. 
We will present them to you when you have purchased Fifty Dollars Worth of 
RED BREAST, OR SAYEN-REED PACKING. 


ENGINEER’S PACKING TOOLS 


They are made from the best selected Full nickle plated, and highly polished. 
special tool steel, and are tempered by a ; i 
pre process which makes them very hard eer See ene one 
while preserving their original toughness. 
They will not break or bend in use, and 
are a great convenience to any engineer. them you will continue to use them. 


We make this special offer to interest you 
in our packings, knowing that if you once test 








MANUFACTURED BY 


MERCER RUBBER COMPANY, 


HAMILTON SQUARE, NEW JERSEY. 


BRANCH OFFICES—Philadelphia, 421 Arcade Bldg.; New York, 250 Fulton St.; Pittsburg, Pittsburg Rubber Supply Co., 
8th and Liberty Sts.; Denver, Foster & Taylor, 610 Exchange Bldg.; and Chicago, 40 Dearborn Bt. 























ENGINEERS wWHuHo HAVE USED 


INDIAN RED 
SHEET PACKING 


Will tell. you it has the 


STAYING AND RESISTING QUALITIES 


It is efficient in every respect 
which, in the end, means economy. 


A 14 x 28 hanger, like cut herewith, but in colors, 
free to any engineer upon request. 


The DIAMOND RUBBER CO., ‘ono. 


Complete Diamond Stocks Carried By 


The Diamond Rubber Co. of N. Y., The Diamond Rubber Co. of N. Y., 
1876 Broadway, N. Y. 304 N. Broad St., Philadelphia, Pa. 
The Diamond Rubber Co., The Diamond Rubber Co., 
1523 Michigan Ave., Chicago, II. 3963 Olive St., St. Louis, Mo. 
The Diamond Rubber Co., The Gustin-Bacon Manufacturing Co., 
Mission and 2nd Sts., San Francisco, Cal, Kansas City, Mo. 
Buffalo Mill Supply Co., Pittsburgh Rubber & Leather Co., 
Buffalo, N. Y. Pittsburgh, Pa, 
Southern Hardware & Supply Co., Alabama Machinery & Supply Co., 
Mobile, Ala. 2 Montgomery, Ala. 
Consumers Rubber Co., M., I. Wilcox Co., 
Cleveland, Ohio. Toledo, Ohio, 
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ALWAYS THE SAMF 


Made in all sizes for Hydraulic and 
Compressed Air Machines. 


Write for Catalog and Samples. 


DETROIT [EATHER SPECIALTY (0., NC., 








The Simplest of all Sectional Packings is 


COMBINATION 


Trade Mark Registered 


Steam and Hydraulic Packing 











It has the advantages of any of the old style sec- 
tional packings—and many of its own. Soft Flax 
only forms the wearing surface, while the back of 
Pure Rubber gives it elasticity. The expansion 
of rubber alone will keep it tight. 


ASK YOUR DEALER FOR A SAMPLE OR SEND TO 


A. W. Chesterton Co. 


64 India Street, BOSTON, MASS. 


Or Advance Packing and Supply Co., 123 Franklin St., Chicago. 








175 Beecher Avenue, Detroit, Mich. 
















Ma nufoctured by 

THE CLEVELAND WORKS 
of the Mechaniced Rubber 
CLEVELAND~ ~ ~ * ~ OHIO 












Address: 





THE CLEVELAND RUBBER WORKS 


of the MECHANICAL RUBBER CO. 


68 Lisbon Road, 


Our 


TRADE MARK 


ARG 


REG.IN U.S. PAT.OFE. 


i 


Packing Catalogue 


for 


1909 


Is now ready for distribution 


CLEVELAND, O. 














POWER AND THE ENGINEER. 


December 1, 1908. 











The 
Hydraulic 
Packing 


For High Pressures 


BRISTOL 


Packings are permanently efficient 


in places where the service is 
extremely severe. They easily 
outlast others and save a large part 


of the ‘‘packing appropriation.”’ 


Write us for details and prices. 


National India 
Rubber Go., 
Bristol, - R. I. 


Branches: 


42 Broadway, New York 
84 Lake St., Ghicago 
140 Essex St., Boston 
37 Hopkins PI., Baltimore 
379 Washington St., Buffalo. 


‘SSAFETY” 


PLASTIC 


METALLIC 
PACKING 


For Steam, Water, Air, Gas, Hydraulic 
Machines, Valves, Etc. 


Guaranteed to stand Steam Temperature 
up to 550° F. and Hydraulic Pressure to 
5000 Ibs. per sq. inch. 


Highest Award World’s Fair, St, Louis. 


Send for FREE SAMPLE and particulars. 


MANUFACTURED BY 


STEEL MILL PACKING CO., Detroit, Mich., U.S.A. 








STUDY 


LAW 


Improved Metallic Pack- 
ing. No springs are re- 
quired; has bearing on rod 
with only one-half the 
rings; used in any stuffing 
boxes; provides perfect 
lubrication; easy to in- 
stall. Write. 


HOUCHIN-AIKEN CO., 
Sole Manufacturers, 
113-121 FIFTY-THIRD STREET, 
BROOKLYN, N. Y. 








Flange Surfaces 


are the hardest to pack 
Goetze’s Elastic Copper 
Gaskets will pack them 
where no other will hold. 
corrugated iY WRITE FOR DETAILS. 


metal-gaskeE 


(MA with asbestos” MANUFACTURED BY 


American Goetze-Gasket & 
Packing Co., 


525 E. 149th St., New York City. 














PERFECT ROD 
LUBRICATION 


is provided by Huhn Metallic 
Packing. Jt is filled with 
lubricating material which 
escapes in just the right 





amount. 
U.S. Patents. 


WRITE FOR SAMPLE AND BOOKLET. 


American Huhn Metallic Packing Company, 


1876 Broadway, New York City. 
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These Packings are 
Y A E Py & guaranteed free from 
acid, grit or any other 
agent destructive to 


Tough the rod. 
Pliable Where we once fill 


an order we always 


Elastic get a reorder. 


Write for a circular. 


Randolph Brandt 


72 Cortlandt St., NewYork 






































HONEST MATERIALS WIN 


in the long run. That’s why Johnson’s Packings 
win out in every efficiency test against packings 
made by secret processes and doubtful formulas. 
We make packings for all purposes. Irite. 


THE HENRY JOHNSON COMPANY, 


175-187 Gates Avenue, JERSEY CITY, N. J. 











Many A Man 


pays for steam he never 
gets, that’s when you are 
buying it; and many aman 
gets steam he never pays 
for, that’s when you are 
selling. 





This meter is also adapted 
to the measurement of water, 





St. John 


of atr and other gases. Indicating 
and 

G. c. Si. JOHN Recording 
140 Cedar Street, Steam 
Meter 


NEW YORK 














The 
Perfect 
Polish 


U.S. Metal Polish im- 
parts a lustre that 
doesn’t wear off. Ap- 
plied easily and quick- 
ly. Sample free. 
3-0z. Box for 10 Cts. 
5-lb. Pail, $1.00. 
1 gal, liquid, $1.00, 
At dealers. 


GEO. W. HOFFMAN, 


Expert Polish Maker, 


295 E. Washington St., 
INDIANAPOLIS, IND. 
(ranches: New York City; 
aa ago, Tl.; San Francisco, e pe 











BELMONT 1903 EXPANSION 
Sie KING 





BELMONT 1903 EXPANSION 


STYLE 1 


is the slickest thing in the packing line ever made. Its great 
advantage over all others is 

The Three Break Joint, and you can see from the cut just how 
it works. The two sliding wedges are independently movable 
within the casing; before placing the ring in position pull one 
forward and the other one back. In position then, the ring is 
practically solid, and one ring of BELMONT EXPANSION No. 
1 will prevent escape of steam or ammonia as effectively as three 
rings of any other packing. 

The sliding wedges offer another advantage in that very slight 
gland pressure causes them to slide over each other and hug the 
rod tightly. Gives 50% draw as against 10% in solid packings. 

For shallow stuffing boxes BELMONT EXPANSION PACK- 
ING is a positive necessity, and for any conditions of steam and 
ammonia service up to 125 Ibs. pressure its use means economy 
and convenience. Write for booklet A. and a free sample. (For 
pressures exceeding 125 lbs. use BELMONT HIGH PRESSURE 
No. 50. Booklet B. and sample free on request.) 


FREE Send for sample ring and be convinced. FREE 

































CLEMENT RESTEIN CO., Philadelphia, Pa. 
Gentlemen:—Send me a sample ring of Belmont Expansion 

Packing No. 1 

Name 

St. No. 
















Town 


Firm Name. 















Number of Engines 
Number of Pumps 


Number of Boilers 





High or Low Pressure 





Packing now in use 





Power, Dec. 1, '08 


CLEMENT RESTEIN CO., 


133 N. SECOND ST., PHILADELPHIA, PA. 


Mfgrs. of every variety of Packing and Gaskets. General Catalog on request. 








Salesmen Wanted 


To call at power plants, pumping stations and engine rooms and 
sell BELMONT PACKINGS and _ Specialties. Particularly 
attractive proposition for manufacturers, agents and engineers in 
territory not already covered. 


CLEMENT RESTEIN CoO., 
133,N. Second Street, PHILADELPHIA, PA. 









IIo 
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Pat. March 15 
1898 


CHICAGO 







THE PACKING WITH REAL HOLDING QUALITY 


BOWERS RUBBER WORKS 


DODS Diagonal Piston «pops: packina. 
Rod Packing 


is all one piece, made from 
high-grade Rubber and Duck 
in layers placed ata diagonal 
from every side. This con- 
struction gives “‘Dods’’a cross 
expansion of 100%. It will 
hold steam, air or liquids 
when all other packings fail. 

Send for test samples and 
description. Address Dept.P. 


CROSS-SECTIONS OF 
ORDINARY PACKING. 





se" These Cross-Section Views Show Why ! 
SAN FRANCISCO 











and lasts as long as the engine. 
on trial. Ask for the catalog. 


MONARCH STEAM BLOWER CO., 


Sterling Metallic Packing for Any Pressure 


It is made in three section rings, each of whichis a valve seat in itself, elastic and 
easily worked. It keeps the rods smooth, will not corrode them when engine is idle 
Every bit of it is absolutely guaranteed and sold 


- Troy, N. Y. 

















ia LATHES 
Ae Hoge a 


Onur 13 in. lathes made 5 to 10 feet long. Send for lathe catalog. 


W, F. & JOHN BARNES CO., 990 Ruby Street, Rockford, Ill. 





“The BARNES” 


9 in. to 13 In. Swing. 
he, Q9in. x25in., List $ 75.00 


Lathe, 11 in. x 34in., List 100.00 








American Asbesto- 
Metallic Packing. 


Perfect for high pressure. Semi-metallic, packs 
like fibrous packing, wears like metallic and 

ives more satisfaction than either. Ask us 
just how it is made, or, better yet, get a sample 
and see for yourself. 


American Steam Packing Company, 
 } 61 High Street, Boston, Mass., U.S. A. 














Koerting 
Ventilator 


Chimney 
















There is no better means for 
improving Chimney Draft in 
Coke-Ovens, Land and Marine 
Boilers, ete., than by installing 
one of these Steam-Jet Blast 
Nozzles. ‘They overcome the 
causes of bad-draft, and give 
quick fire and more perfect 
combustion. They have no 
moving parts, require no engine 
to operate—just a small steam 
pipe. The price is small, and 
will pay for itself in a shott 
time. Installation is very sim- 


ple and inexpensive. 


Write for Catalog 4-B. 


SCHUTTE 2 
KOERTING CO., 


Tompson and 12th Streets, 


Philadelphia, 


New York: 50 Church Street. 
Boston: 98 High Street. 

Pittsburg, Keenan Building. 
Chicago: 805 Security Bldg. 





Will You Accept This Business 
Book if We Send it 














Sign and mail the coupon below. Send no money. Take 
no risk. 

One hundred and twelve of the world’s master business 
men have written ten books—2,193 pages—1,497 vital busi- 
ness secrets. In them is the best of all that they have been 
able to squeeze from their own costly experience about 


—Factory Systems —Purchasing —Position-Getting 

—Power Costs —Credits — Position- Holding 

—Power House —Collections ' ‘ 
Records —Accounting —Man- Handling 


—Man-Training 
—Fuel Economy 
—Depreciation 
—Cost-Cutting 


BF oop ante —Business | Generalship 

; —Competition Fighting 
and hundreds and hun- 
dreds of other vital busi- 


ness subjects. 


—Advertising 
—Correspondence 
—Salesmanship 

A 9,059-word booklet has been published describing, explaining, pic- 
turing the work. Pages 2 and 3 tell about managing businesses 
great and small; pages 4 and 5 deal with credits, collections and with 
rock-bottom purchasing; pages 6 and 7 with handling and training 
men; pages 7 to 12 with salesmanship, with advertising, with the mar- 
keting of goods through salesmen, dealers and by mail; pages 12 to 15 
with the great problem of securing the highest market price for your 
services—no matter what your line; and the last page tells how you 
may get a complete set—bound in handsome half morocco, contents In 
colors—for less than your daily smoke or shave, almost as little as your 
daily newspaper. 


—Organization 
—Systematizing 


Will you read the book if we send tt free? 
Send no money. Simply sign the coupon 




















The System Co., 151-153 Wabash Ave., Chicago—————"" 
If there are, in your books, any new ways to increase my business or my salary, I sh 
like to know them. So send on your 16-page free descriptive booklet. I'll read it. 183-12 
Name 
Address —_—— - ————$—$___—_—_— 
Business 
Position 
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THE LUNKENHEIMER COMPANY 








CINCINNATI, OHIO; U.S.A. 
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Valve-Settin 


By HUBERT E. COLLINS 
















Engineers are 
expected to know valve setting 

thoroughly. Half-way knowledge 
won’t pass muster; haphazard methods 
are worse than none. Employers are demand- 

ing a thorough knowledge; license examiners 

are laying great stress on the subject. There has 
for a long time been need of a book giving simple, 

practical instructions in the setting of valves for all 
kinds of engines. We have published the book. Re- 
cognizing the fact that the fundamental principles of 

® all valve design are contained in the slide valve move- 
ment, the first three chapters of the book are devoted to 
that subject. Afterwards a general idea of the Meyer 
valve movement is given and then the Corliss. Chapter 
IV gives general rules for finding crank and eccentric cen- 
ters which can be applied to any make of reciprocating 
engine. Careful consideration of the first five chapters will 
enable a man to grasp any other part of the book where 
special makes of engines are described. The entire con- 
tents have been passed upon by Power and The Engineer 
editors and by the builders themselves. ‘If you are at point 
where you want the most and best practical information 

on valve setting, you’ll get this book and examine it. 

Lo You can’t risk a cent. Guarantee: Send us the 

, 










® 












this today. 0. price, $2.00. Return the book within five 
HILL o days of receipt if you’re not entirely satisfie d 
PUBLISHING Q*, and we'll retund your money. 209 pages, 
COMPANY, % 













505 Pearl Street, 
New York City 


* 6x9, 200 illustrations, cloth bound, 
WY $2.00 postpaid. 


Hill Publishing Company, 


505 Pearl Street, New York City 


Publishers of 
Power and The Enyincer 


Find $2.00. Send me Valve 
Setting as per your guar- 
antee. 






Name 


St. & No Corre reac cercccercesvecccccesecce 
City & State 


CORO Hemet meee reason eesesseseee 
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Nelson Valves 








Strength and Harmony are 
suggested by their appearance. 


Their Honest Efficiency is 
established by their’ use. 


Each valve is guaranteed, 
- absolutely and_ expressly. 








Nelson Valves are made in the Gate, 
Globe, Angle and Check types, of Iron, 


Bronze or Steel, for all pressures, for 






any service. 





The Nelson Valve Company 
Philadelphia 











New York, Hudson Terminal Bldg. 






Chicago, - 40 Dearborn Street 
Pittsburgh, - 525 Third Avenue 
Minneapolis, - 622 Andrus Bldg. 
San Francisco, - Atlas Building 





Butte, Mont., - 56 E. Broadway 
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THERE’S NOTHING TEMPORARY ||! Jy mind or hand? 
ABOUT LUDLOW VALVES 


They are most care- 
fully made of finest 
materials, and each 
one is thoroughly 
tested way beyond its 
rated capacity before 
it leaves our works. 













Ludlow Valves are 
made in all sizes for 
all purposes and are 
fully guaranteed. 
Wherever they are 
\ used reliability, 


\ safety and durability - 
are insured. Wm’s Wrenches 





are pioneers of fit, long wear and utility. Remember classes when 
you allot place. 
Ask for the Com- Box—Hexagon.... Engineers’ ......... Spanner.. 
Box—Square ...... General Service . Straight... nee 
plete catalog. Cap Screw, Hex. & Heavy for Square Structural.......... 
ES Pees Re a ariorate bk aos 6 ae Taper Handle...... 
RG Machine ied utosbalsiolers Textile Machine. 


NN 6 TE a assccasessccies F Swed peel Deak baneus 
TH E Check Nut 


LOW LYE MANUFACTURING cow, |) "FESS RR 


J. H. Williams & Se 
Adams Street, Troy, N. Y., U. S. A. Superior Drop-forgings Brooklyn, New York 











| 









































VALVES 


Makes no difference what kind of a Valve 
you want, how you want it made or where 
you want ‘it shipped, we can supply it on 
shortest possible notice. 





We manufacture valves and pipage equipment of every de- 
cription, for all kinds of plants, Steam Separators, Tuyere 
Cocks, Brass Unions, Etc. Also make Pipe Bends, and do 
all hinds of Pipe Fitting, either assembled or ERECTED. 


SEND FOR CATALOG 


PITTSBURGH VALVE FOUNDRY 
& CONSTRUCTION CO. 


Pittsburgh _ .Cleveland New York Boston Birmingham, Ala. 



































~~? . 





Sif 
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A os ; 
For Economy’s Sake 
Use Williams Valves. 


ODERWN engineering 

practice has clearly 
demonstrated that the re- 
grinding valve is the most 
economical, because it suc- 
cessfully controls steam or 
liquids at high pressures and 
temperatures without the 
difficulties experienced with 
other types of valves. 

As the Williams valve is 
of the regrinding type, it 
does not require the use of 
extra discs or seats should it 
ever become worn. ‘That’s 
why it’s economical and 
that’s where it will save you 
money. 

Regrinding the disc or seat is a simple operation, 
quickly accomplished without the use of special tools 
or even breaking a pipe connection. When completed 


the valve is as good as when new, at no extra cost. 
Guaranteed for 200 pounds pressure, the Williams is 


seen at its best where all other valves fail. CHAPMAN VALVES 


Let your next order reid—WILLIAMS. 











It’s The Disc 
of the 
Kennedy Valve 


that makes it impossible for 
leaks tooccur. These discs 
are made of a special com- 
pressible composition that 
easily conforms to all uneven 
surfaces. They are renew- 
able, too. Let us send catalog. 


The Kennedy 


Valve Mfg. Company, 
Elmira, N. Y. 














MOUND TOOLS. FOR THE ENGINE ROOM, 


This cut represents our new set of 20 tools gotten 

up for use in the engine room. Strictly high- 

grade tools with all the good points of toolsmith- 

ingin their make-up. Conveniently arranged in 

finished Oak Case and every tool is guaranteed. 
No. 20 Set of 20 Tools . . . $4.00. 

Book “Engineers’ Chums’’ free. Address Dept, B 


MOUND TOOL AND SCRAPER CO. 
1606-1608 N. BROADWAY, ST. LOUIS, U. S. A. 

















are different—because they’re better, and better 
THE D. T. WILLIAMS VALVE CO. because they’re different. Write for details. 


904-910 BROADWAY, - CINCINNATI, OHIO Chapman Valve Mfg. Company, 
2 J Indian Orchard, Mass. 

















S 














YORK MANUFACTURING CO., * * 
YORK, PA. uick Action 


is a strong feature 
of our 


HOMESTEAD 
VALVES 


| ) They are opened or closed 
by a quarter turn. The 
seat is absolutely protected 








oD from wear when pressure 

Homestead Straightway passes through ; plug 1S 

Balance Plug Valve balanced and held in place 
Locks by Quarter Turn. 


by pressure when open, and 


when closed is locked in the seat by our patent 
We manufacture all the machinery and parts needed to equip a 


ae yap ees seme oo aecemeee eee Condensers, Tanks, wedging cam, insuring freedom from friction in 
‘ans, Coolers, Piping, Boilers and Ammonia Fittings of all kinds. i i i 
seat while plug is turning. 


We employ over 1250 men in the manufacture of Ice and Refriger- 
ating machinery exclusively. 





CATALOG UPON REQUEST. Homestead Valves are the quickest acting, sim- 
Our fittings carried in stock at the following places: plest, easiest operated and most durable ever made. 
— aa ger ma Co., 1660 Monadnock Block, Chicago, Ill. 
ork Manufacturing Co., 72-76 Trinity Pl » — § A » 
York Manufacturing Co., 20 South Main St., “i. io Send for booklet and learn all the features. 
York Manufacturing Co., 318 Liberty Ave., Pittsburg, Pa. 
York Manufacturing Co., 13 8. Forsyth St,, Atlanta, Ga. 


Wegner Machine Co., Perry and Mississippi Sts., Buffalo, N. Y. 


ee — oon 231 E. Second St., Los Angeles, Cal. H 0 Load EST E AD VA LV E a FG ~ co "ys 


Sasa 3 ag —— 4. fe one Sts., Oakland, Cal. 
ited Iron Works, ain St., Seattle, Wash. c 
H 3raman, Dow & Go., 239-245 Causeway St., PITTSBURG, PA., U. S. A. 











Boston, Mass. 
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a VALVES” 


have the seat on 
the outside of 
an inverted cone 
where the direct 
current of steam 
does not come in 
contact with it, 
preventing all 
chance of wiro 
drawing. Other 
se in cat. Heavy, Compact, 
alog. Durable, 

no marring by pipe tongs. 


Resenent Wire Manufacturing Co., 
BELLEVILLE, NEW JERSEY. 
















=, Over 600,000 of 

Kunkle’s Patent 
Lock-up Pop 
Safety Valves now 
‘|in actual use. 


For Portable, Stationary, Locomo- 
tive and Marine Boilers. ‘They 
meet every requirement. We also 
make Mufflers for Locomotives. 
Write for details and prices. 


Fort Wayne 
2 Safety Valve Works, 


E, B. Kunkle & Co., 
817 Barr St., Fort Wayne, Ind. 











Insist on 
Pittsburgh 
Valves 


and Fittings. It is impossible for 
human skill to produce better or 
more reliable equipment than that stamped with 
the sign of quality—**P.’”’ 





Pittsburgh Brass 
Globe Valves 


Made in a superior manner of the 
highest grade steam metal and sold 
, under our binding guarantee. 

If better work and longer life mean 
anything to you, insist on ‘‘P’’ pro- 
ducts. 


P. FTSBURGH VALVE & FITTINGS COMPANY 


General Offices and Works: BARBERTON, 0 
WE MANUFACTURE ALL KINDS OF VALVES AND FITTINGS. 











The 
Spring Seat 
of the 


Crosby Valve 





prevents jamming when the valve is 
closed and accommodates any 
variation of temperature. 





We make these valves in either iron 
or brass, globe and angle styles 
for high or low pressure, 
and for superheated 


steam. 


Ask for the Catalog. 





Crosby Steam Gage & Valve Co. 


New York. Chicago, London. 


Boston. 




















At The Sign Of The Whale 
You Should Buy Your Valves 


New Bedford Whale Brand Valves are most carefully made, by valve 
experts, with seats and discs of Nickel Bronze. 
guaranteed to stay tight under all conditions. 


New Bedford Boiler & Machine Co. 
New Bedford, Massachusetts 


They are positively 
Ask for complete catalog. 


Established 1872 
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OUT OF THE PATH OF INITIAL STEAM 








EVERY ENGINEER WHO HAS HAD TROUBLE WITH REGULATING 
VALVES, ON ACCOUNT OF CHIPS AND SCALE INTERFERING WITH 
THE OPERATION OF THE CONTROLLING VALVE, WILL INSTANTLY 
REALIZE THE BIG ADVANTAGE OF THE 


COLLIN REGULATING 





VALVE IN WHICH THIS VITAL PART “0” IS ABSOLUTELY 
TECTED FROM FOREIGN MATTER. - = . - = 
CATALOGUE P-B, DESCRIBES IT IN DETAIL COPY MAILED ON REQUEST. 


PRO- 











NEW YORK, 30 CHURCH ST. 














The Jefferson 
Union’s A 
Repeater 


It is made of malleable 
iron, with brass seat, and 
can be used over and over 
again. Tight joints are in- 
sured always—on steam, 





water, oil, air or gas con- 
nections. I] ‘rite for circular. 


THE JEFFERSON UNION CO.. 


31=37 Fletcher Street, Lexington, Mass. 













The Ohio Brass Co., Mansfield, Ohio, U.S. A. 


CHICAGO, 277 DEARBORN ST. SAN FRANGISCO, 138 FRONT ST. 


“3 VALVES IN ONE” 





“THE ANDERSON’”’ 


Cushioned Non-Return 


and Triple Acting 


‘‘Works Both Ways’’ 
“The Life and Property Insurance Valves” 
Protect Your Power Station with the 
Valves that are Absolutely Guaranteed. 
References; 

National Tube Co. 

Armour & Co. 

Illinois Steel Co. 

American Steel & Wire Co. 

Chicago Brass Co. 

H. C. Frick Coke Co. 

West Va. Pulp & Paper Co, 


GOLDEN-ANDERSON 


VALVE SPECIALTY CO. 
1017 Fulton Building, Pittsburg, Pa. 






or 


Globe 




















The Bard 


Union 
Forever 


holds pipe joints per- 
fectly tight and leakless. 
The recessed ends posi- 
tively prevent spreading. 
Write for the 
“Bard Book.” 


The Bard Union Co. 
[NCORPORATED 
NORWICH, CONN. 

















250,000 Now In Use 


That’s one proof of 
the superior value of 
the famous 


Hercules 
Seamless 
Copper 
Floats 


BETTER SEND FOR CATALOG “B.” 


Hercules Float Works; 


P. O. Box 396, Springfield, Mass. 








You’ll Need No Gaskets 


With “Kewanee” Unions. 











“KEWANEE” 
“The anion with no inserted parts.” 


Their ball-joint seat and brass-to-iron contact in- 
sures an AIR tight joint. You'll need no gasket 
whether your pipe is in perfect alignment or not. 
The brass-to-iron thread connection means no cor- 
rosion in the thread 
and labor saved. 


Ask for convincing literature of full line. 


quick disconnections——time 








NATIONAL TUBE CO., Pittsburg, Pa. 


District Sales Offices: 
Denver New York 
New Orlears Philadelphia 


Atlanta 


Pittsburg 
Cnicago 


St. Louis Salt Lake City 
Portland 


San Francisco Seattle 
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This is the Union with 


“INSERTED 
PARTS,” 


an excellent thing, that has 
forced its sting into a com- 
| petitor and made him sing, 
4 ‘“‘No Inserted Parts for him.” 
4 The Union of “Inserted 
Parts” takes the lead. It’s 
incomparable. 


Catalogue ready for you. 
Manufactured by the 


E. M. DART MFG. CO., Providence, R. I. 








Good Tools are the Workman’s 
Best Friends 


All leading jobbers sell them. 
Genuine ARMSTRONG TOOLS 
made only by 


THE ARMSTRONG MANUFACTURING COMPANY, 
287 Knowlton Street, BRIDGEPORT, CONN. 

















The One-Man 
Forbes 


Patent Die Stock is 
the only machine that 
enables one man to 
cut and thread pipe 
up to 15” diam. by 
hand. The shell can, > 
be adjusted to take up ° ayer 
the inevitable wear. 
Catalog ? 


The Curtis & Curtis Company, erioceronn” conn. 








THE EMERGENCY PIPE 
CLAMP, for repairing splits 
and rust holes. Made of mal- 





THE CLIMAX STEAM JOINT CLAMP 
for repairing leaks at joints where pipes 
yy are screwed into fittings. Made of brass 
for all sizes of pipe. 


PIPE REPAIRS FOR ANY CONDITION 


Send for Catalog of 
STEAM SPECIALTIES 
JAMES McCREA & CO., 
MANUFACTURERS, 
61 West Washington Street, Chicago: 


leable iron from 3% in. to13 
inches. 














Pipe Machines For The 


Power Plant 


We can furnish any size your 
plant may require, either belt 
or motor drive, and we want 
your inquiries. 


Get the Catalog No. 17. 


Bignall & Keeler Mfg. Co. 
Edwardsville, Ill. 





We Want 


Photographs 








Toledo Pipe Threading Devices 


being used under difficult or un- 
usual circumstances. | We are 
willing to make it worth while 
for you to furmish us one. 


@ Write us for detailed infor- 


mation. 








The Toledo 
Pipe Threading Machine Co., 


Toledo, Ohio 
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“Dexter’”’ 


Machine cutting a 
taper disc. Tool 
can be adjusted to 
cut a flat or oval 
disc. 


Get This Machine On 
Days’ Free Trial 


Many valves suffer from premature old age simply because 
the valve seats are worn and need recutting. 


Perhaps there are enough such in your scrap pile to pay 
for a ‘‘Dexter’’ Machine. 

Each of these discarded valves can be recut eight or 
ten times, if you use our Reseating machine, and each time the 
valves are good as new. 


It will also recut the valves now in use and that with- 


out disconnecting. 
Get our catalog ‘‘P’’ for full details. 


The Leavitt Machine Company, 


Orange, Mass., U.S.A. 


““Dexter’”’ 
Machine attached 
to a Globe Valve 
having a flat seat. 
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es 





The Black Hand 





Points To The 
Black Water 


in the “Reflex” Water Gage—you 


can’t mistake it. There’s nostrain- 





ing of the optic nerve necessary here 
—a glance shows the reading. It’s 
all because the water shows 
black. Accuracy and reliability 
are guaranteed. 

CATALOG ? 


Reflex Gage and 
Wiltbonco Fittings 





"Se Le 
——— 


Jerguson Mfg. Company 
219 Columbus Ave., Boston, Mass. 








Pull The Chain | 


When The 
Glass Breaks 


and save your hands 
and arms from being 
scalded—that’s all you 


need to do if you have 
The “P. B. H.” 
Quick Closing 
Water Gauge 


Standing a safe dis- 











tance away you can 
simply and easily pull 
the chain and both 
water and steam will 
be shut off instantly. 

Will you try one for 
30 days, free? 


The PAUL B. HUYETTE co. 


2025 Betz Building, Philadelphia, Pa. 











RELIABLE 


WRITE. 


RELIABLE WATER GAUGE CO. 
1G1G6E Pine St., St. Louis, Mo. 




















Erwood Swing Gate Valves 


Manganesite Paste for Joints 
WALCH @ WYETH, 87 Lake St., 








Chicago. 








Your Fingers for Tools 


They're all you need to pack your glasses tight 
with Gilbert Gauge Glass Preservers. No 
wrench is necessary. See how time and trouble 
are saved? Circular? 





R. F. MORSE, Providence, R. I. 











What You Want 


to know about steam pressure is told 
by Ashton Gages. Their accuracy 
can never be questioned. Write. 


THE ASHTON VALVE COMPANY, Boston, U.S.A. 


YORK 8t. John’s House, London, Eng. CHICAGO 





a 











No Need 
To Be 
Blown 





either by an ex- 
ploding boiler 
when the water 
runs low or by 
the boss when 
the water runs 
high and wastes 
fuel. 


MAY 3.87. APL. 21.91, 








ELIANCE SAFETY WATER COLUMN—~t ? 








PaT’o.OcT. 7.'84. APL.20.'86. 





R 


WR.TE FOR CATALOG, 


The . 
Reliance Gauge 


Column Co. 
75 E. Prospect Street, 


Cleveland, Ohio. 
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Beats all others combined 
and has none of their faults 


Owning up to the “Old Man” that the belting slipped and burned ts 
an unpleasant experience for any engineer. It hurts his pride, spoils 


his chance for a “‘raise’’ and costs the concern money in lost power 
and leather. 





Schieren’s Flyfoot Belt Dressing absolutely prevents slippage—but not 

in the STICKY way. More, it preserves the belting. 

Send $2.00 for a five-pound tin of ‘‘Flyfoot.”’ Give it a fair trial. If 
you don’t want to keep it, return it and your money will go back to you. 


Tanners, 
Belt Manufacturers, 


69 Cliff Street, 
New York. 





Pitt 
Ros? 
Chic 


hurg, 240 ir y Denver, 1622 Wazee St. 
, "ise 188 Lincoln’ Bt. Philadelphia, 226 N. Third 8t 
10, 84-86-88 Franklin St. Brooklyn, N. Y., 13th St. and 3rd Ave. 


Oak Leather Tanneries, Bristol, Tenn, 















Hamburg, Germany, Auf dem Sande 1. 
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, The feature of 
Viking (,““.) Pile Face Belting 


which makes it superior to any other solid woven belt is the pile face. 


- This pile surface consists of an extra warp of specially prepared and 
spun’ cotton yarn thrown up on the 
pulley side of the belt. 


It! acts as a cushion, taking up ali 
jars ‘and ‘strains, ‘and protects the 
structural Aveave. of the belt from 
abrasive wear. 















i 


It will do the same work, run considerably slacker and last longer than a belt 
without the pile face. 

It does not shed while running under any conditions and effectively withstands 
heat, cold, steam, acid, water or chemical fumes. 

It will outlast two or three ordinary belts. 


Write for full Details. 





New York Leather Belting Co. 


WESsttte uated es 


Highest Grade Oak Bark Tanned Leather Belting and: ‘Lace 
Leather 
“°C, F. A.” (Patent ) Laminated Leather Bekine 
Viking (Solid Woven) Pile Face Belting 
Victor Balata Belting 


Victory Canvas Stitched Belting 


Factories: Brooklyn, N. Y. 
Offices and Salesrooms: 


New York, N. Y.,51 Beekman St. Chicago, Iil., 44 Franklin St. 
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In some drives only the best 
belts can meet the conditions. 


RHOADS LEATHER BELTING 


stands up to such work 
and gives full measure 
of value in service. 


J. E. RHOADS & SONS 


PHILADELPHIA: 12 N. Third St. NEW YORK: 40 Fulton St. 
BOSTON: Hamblet & Hayes Co., Eastern Agents, 105-111 Summer St. 


FACTORY AND TANNERY, WILMINGTON, DEL. 
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H4"£ YOU TRIED 


SHULTZ 
SABLE 
BELTING? 


Whether or not it will 
make good can be judged 
from the experience of Mr. 
H.W. Rice, Mgr., J. Wilbur 

Co., Philadelphia, who writes us. (unsolicited) 
under date of Sept. 4th, 1908: 


““Some time ago we wished to determine 
what belting to adopt. We placed three 
belts of the best makes on machines run- 
ning under identical conditions, which 
were very severe. 

“We are replacing one of the other belts 
with a new one of yours, while the old one 
of your make is yet in good condition.”’ 


Sable Belting will save money for you, too, if 
you give it a chance. Write for booklet No. 4. 


SHULTZ BELTING CoO., 


ST. LOUIS, MO. 


NEW YORK BOSTON PHILADELPHIA 











Practically 
Akin toa 
Positive 
Drive 


ROBINS 
LAMINATED 
LEATHER 
BELTING 


1 Zhe Rosins Lasinaren 
LEATHER Bett - 





The only logical choice between direct connection 
and the belt. 
Indispensable for High Speed Heavy Duty 
Service 


Made from continuous units cut in strands of full roll length 
from the finest selected oak tanned belting butts. The strands 
are cut to gauge and the width determines the thickness of 


the belt when they are laid on edge and laminated together. 

Every strand is stretched independently to the full elastic 

limit guar yy a belt which is practically non-stretchable. 

NO PS, NO PLIES NO CEMENT- joined endless upon the 
yulleys with a = at and simple splice which holds the gauge, 
alance and strength of the belt intact. 


WRITE FOR CIRCULAR No. 2. 


ROBINS NEW CONVEYOR COMPANY 


Factory : 168 Duane St., New York. 
New York : 38 Wall St. 


Chicago : Old Colony Bldg. 


IT AR Ti) a 








BUT IT’S THE 
BELT THAT DOES 


THE GRIPPING 


If a belt has been thoroughly 
treated with OXoilOX you can’t 





make it slip. Run it at full load 
and full speed—it clings to the pul- 
leys like a chain to the sprocket. 
OXoilOX gives new strength to 
old tired belts. It drives out 
the “sticky stuff’? with which 
they are usually saturated; 
makes them clean, pliable and 
tough. They do more work 
and do it better. For new 
belts the best possible start in 
life is a treatment with OXoilOX. 





F. 8. WALTON CO., Philadelphia. 


Gentiemen:—Kindly send us free of all charge, a sample can of OXoilOX, the perfect belt dressing. 


SI, nica bs <a ceeeides ss seokensdodteendecuecs os:5sc Oe ee 


Fr. S. WALTON CO.. Philadelphia, Pa. 


Pressers and Refiners of all grades of Neatsfoot Oil. 


It takes the stiffness out; restores 
the vitality lost in tanning, and 
helps them get right down to work. 
Whether old or new, a belt treated 
with OXoilOX adheres so closely 
to the pulleys that air is absolute- 
ly excluded and it’s the vacuum 
thus formed that enables it to 
run slack at full load without 
slipping. Write for sample. 
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Your Power Will Do 5 to 
10 Times The Work 


if you use Hercules Leather Covered 
Pulleys and thus prevent all belt slip- 
ping. Let us show you some actual 
records the Hercules Pulley Cover is 
making. Write us. 


Hercules Pulley Cover Co., 
Detroit, Mich. 








Lengthen The Life Of 
Your Machines 








Slack Belts 


Why should you worry along with tight 
belts, struggling to keep them tight? 

When the only reason on earth for the 
tension is to prevent slipping. 

And that same tension is killing the belts, 
heating the bearings, straining the shafting and 
putting a dead drag on the engine and burning 
coal that does no one any good. 

And alla useless waste when Cling-Surface 
will prevent the slipping better than tension 
can and make it totally unnecessary. 

Cling-Surface will stop a// slipping no 
matter what the belt or rope is, what position, 
what centers or pulleys, out-doors or in. 

Every belt can be run easy or slack and 
carry fullest loads, with no hot bearings, less 
oil, ease on shafting, belt and engine. 

And the belt pliable, clean, waterproof and 
preserved. Nodrying nor cracking, no running 
off but perfect service. 

The best plants use Cling-Surface. We 
guarantee these results. Do you use it or do 
you still run your belts tight? What is the 
use? Write us. 


Cling-Surface Company 


1049 Niagara Street, Buffalo, N. Y. 
New York Boston Denver Atlanta 
Chicago St. Louis St. Paul Memphis, etc. 
London, Thomas & Bishop, 119-125 Finsbury Pavement E, C, 





Akron Friction Clutches 


The Williams Foundry & Machine Co. 






BY USING 


They start easily, grad- 
ually and without shock 
or jar. They are the 
best you can buy. Try 
one and see. Booklet? 


AKRON, OHIO 


Successors to the Akron Clutch Co. 











Sauene Belting Co., 





Belting Logic—ti best 


Leather Belting costs per sq.ft. $1.00, 
best Rubber Belting 60c., and best 
Stitched Canvas Belting 40c.,and with 
Leather showing 25% and Rubber 
50% of the strength of 
Best Stitched Canvas Belting, 

wouldn’t it be good policy for you as 
a practical man to investigate the 
merits of our product? Send for 
os ee | Book “C’’. 


Cleveland, Ohio. 











2 GENVINE rs 
Engineers— 


Are You Looking For Trouble ? 


If you are, don’t buy 


GANDY RED STITCHED COTTON 
DUCK BELTING. 

It never made trouble yet, and never 
will. 

Runs straight and true; remains unaf- 
fected by water, steam or acids, and 
outlasts other belting. 

First cost only 4 that of leather, and the 
saving has just begun. 

Write for free booklet — 


‘ : . 
‘Experiences With Gandy.” 
(New strength for tired belts: Gandy Belt Dressing.) 


THE GANDY BELTING C? 


= el Ol ee 2 
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Over a Million 


American Pulleys are in 
use and every one giving 
satisfaction. 


Ghe Henry 
Steam Flue Cleaner 


cleans all the flues of a boiler absolute- 
ly clean in 5 minutes, by simply turn- 
ing a crank and opening a valve. 
Every particle of soot is removed from 
the entire inner circumference of every 
flue and is blown up the stack. 


They are strong, rigid, i | 
durable, true running 
and made to fit shafts 


of various sizes. BOOKLET? 





Sold by all supply houses. Ghe Henry Steam 


Flue Cleaner Co., 
Ashland, Wisconsin. 


Pat.in U.S and Foreign Countries. 


The American Pulley Company 
29th and Bristol Sts., Philadelphia, Pa. 

















The Philips Pulley once you try, 

No other pulley you will buy. 

All must admit this stubborn fact, 

Its entire face gives belt contact. 

No rivets penetrate the face; 

The spider’s strong, ‘twill stand the pace; 
The Philips Pulley, substantial and true 
Is the proper pulley your work to do. 


PHILIPS PRESSED STEEL PULLEY WORKS 


4th Street and Glenwood Avenue, Philadelphia, Pa. Pepa 





ASK FOR CATALOG 





























In The Direction Of The Natural Draft 
The Monarch Steam Flue Blower 
Blows The Soot 


It sets in the rear wall of the boiler and works 
naturally. Cleans any size boiler perfectly in five 
minutes. Try a ‘Monarch’ free for 30 days. 


It’s a big money saver—you need it. 
CIRCULAR ? 


The Monarch Steam Blower Co., Troy, N. Y. 


Good salesmen wanted in territory not covered. Attractive proposition for hustlers. 


0900000000 000000 








The End of Scale Is The Beginning of Economy 


.:The Perfection Flue thoroughly, do no 
Cleaner is sent on 30 
days’ free trial and 
guaranteed to clean 


damage, prove self- 
sharpening and not get 
out of order. Write. 





SCULLY STEEL & IRON COMPANY, Chicago. 


J. B. HACKETT, 5 Temple Court, Mow York Representative. 














} 











7 
1 
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LIBERTY 
DEVICES 








PROTECT ON ALL SIDES! 


The successful power plant man guards against three things: 


The accumulation of scale in the boiler tubes. 


The possible clogging up of his pumps, condensers and other 
machinery. 


The waste incurred by throwing away dirty oil, and the injury 
to the machinery resulting from using same. 


The Liberty Trio was designed to cope with just such conditions as these. 


LIBERTY TURBINE CLEANERS for removing the thickest scale. 
TWIN STRAINERS for continuously straining water. 
LIBERTY OIL PURIFIERS for refining dirty oil. 


Each Liberty Device performs its work better and cheaper than any other 
similar device on the market. Catalog ? 


LIBERTY MANUFACTURING COMPANY 


6509 Susquehanna St., Pittsburg, Pa. 
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WEINLAND CLEANERS 
ALL RIGHT 
adewsertte: §~— SAYS JOHN BULL 


Office as follows: 


“We have used the 
Wetnland Power 
Cleaner at these Works 
with considerable suc- 
cess. Hard lime scale 
which the ordinary 
scraper would not 
touch, was readily re- 
moved, the machine 
cleaning the complete 
tube down to the metal 
in from 7 to 15 min- 
utes. 

“The operation is ex- 
tremely simple, and in 
my opinion, rt 1s a dis- 
tinct advantage that no 
water pressure is re- 


quired.”’ Weinland Steam or Air Cleaner removing % inch scale from one tube every 8% 
minutes, at the plant of Foos Mfg. Co., Springfield, Ohio. 




































Weinland Boiler Tube Cleaners are in successful use in every civilized country. In 
Europe, in South Africa, in Japan and India, in Australia, ““Weinland” stands for the most 
effective boiler cleaning apparatus, just the same as at home. No other cleaners have ever 
removed such hard scale, or stood up to constant hard service with so little sign of wear. 


*f troubled with boiler scale, let us help you. We have spent twenty-two years over- 
coming scale troubles and make cleaners for every scale condition, every power, every size of 
tube, and type of water tube boiler. 










Ask about our Weinland Wing Head Cleaner, driven by turbine or air motor. 


THE LAGONDA MFG. CO., Springfield, Ohio 


Makers of Lagonda Automatic Cut-Off Valves, 
Reseating Machines and Tube Cutters 








New York Philadelphia Pittsburg Chicago San Francisco Birmingham St.Paul Toledo London 


(72) 
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No Larger Value 


and no smaller price is to be found 
on any standard indicator 
The Trill is cheapest by $50. 





The Trill Indicator Company, 
Eagle Street, Corry, Pa. 











PURE WATER FOR THE BOILERS BY THE 


We- mt Oee @ (0) 11 1c) oe eratia & 


Water Softening and Purifying Systems, 
RESULTS GUARANTEED SEND FOR OUR CATALOG. 
WM. B. SCAIFE & SONS CO., 
PITTSBURG, PA. 


Founded 1802. 














A PERFECT INDICATOR 


IS THE 


Star Improved Outside Spring 
Class B Style. 


Suitable for..... 
High Pressures, 
High Speeds, 
Superheated Steam, 

and all uses where absolute accu- 

racy is required. 

A QUALITY INSTRUMENT. 
Send for Circular. 


Manufactured Exclusively By 






































“\Astion of Feed Water impurities Al 














IF you own or operate boilers, send for this 48-page 
book “‘Boiler Troubles and Their Prevention’’, 
which explains corrosion, scale, oil and grease 


deposits and what harm they may do. It further 
discusses every method of water treatment, gives 
valuable advice on feeding boiler compounds, the 
care of blow-off valves, etc. 


If you want additional advice about your boiler . 
troubles, send sample of your scale or feed water. 


WRITE TODAY. 


THE BIRD-ARCHER CO., 
90 West Street, New York. 18 


No Other Compound is 
Warranted to do This 


We absolutely warrant Macic BorLER CompounND to remove 
scale already formed in any boiler in any locality, in any water; 
to prevent more scale forming; to remove oil or grease; to stop 
minor leaks; to stop pitting and galvanic action; not to injure 
the metal in boiler; not to evaporate; not to affect the packing, 
lubricants or product of your plant which comes in contact with 
the steam; not to cause boiler to foam and not toinjure any valves 


Magic Boiler Compound 


will do what no other compound will do, because it works on 
a different principle. Its action is mechanical and not chemical. 
Iron, under heat, attracts Maaic like a magnet does steel. It is 
drawn through the cracks in seale and worksits way between 
the scale and the iron, coating it in much the same manner as 
cylinder oil coats the surface of a cylinder. This action loosens 
the scale and it drops off. The scale sediment can then be 
blown off or washed out . 

We will sendfyou enough Macic BorLerR Compounp fora 
60 days’ trial with the distinct understanding that if it does not 
do exactly as claimed, in our warranty, when used according to 
directions, we will make no charge therefore. 


Could we be fairer? Under these conditions you take no 
chance whatever. 


Send today for special trial and booklet. 





H. W. JOHNS-MANVILLE CO. 


New York St. Louis Baltimore Los Angeles Milwaukee 
Pittsburg New Orleans Seattle Chicago Cleveland 
Kansas City Dallas Boston Buffalo Minneapolis 
Toronto Philadelphia Detroit San Francisco London 




















that tend to better in- 
dication, longer life 
and more convenient 
operation without un- 
necessary complica- 
tion or expense. 


The S. & B. 
Thompson 
Continuous 
Card Indicator 


takes a roll of paper 
6 feet long, which can 
be removed or re- j 
placed without re- 
moving the indicator 
from the engine. 

It will take a record 
long enough to give 
really accurate infor- 
mation as no other in- 
dicator will. 


HL HE 
——————- 





Catalog ? 





The Schaeffer & Budenberg Mfg. Co. 


Main Office and Works, 963-5 Kent Avenue, Brooklyn, N. ¥. 
Western Salesroom, . : 15 W. Lake Street, Chicago. 
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The Scale 


If you get rid of scale effectively and 
permanently, you will get far better 
results from your boilers at much 
less cost. You can do it by using 


Pyramid Boiler 
Compound 


It is positively guaranteed to re- 
move existing scale and to put the 
feed water in such pure condition 
that new scale cannot form. It hits 
the ‘‘disease’”’ at its root. Let us 
analyze a sample of your scale and 
prescribe. 


Some territory still open for agents of the $5000 class. 


Binghamton Boiler 
Compound Company 


Water Purifying Chemicals 
Binghamton New York 


Los Angeles, Cal., Seattle, Wash.; Portland, Oregon; 
Cincinnati, Ohio; Cleveland, Ohio; Providence, R. I.; 
Syracuse, N.Y.; Scranton, Pa.; Louisville, Ky.; St. Louis, 
Mo., Birmingham, Ala. 











The Time Has Come For 
Skimming The Scum WithThe 
BUCKEYE BOILER SKIMMER 


instead of using injurious chemical 
compounds or tube-destroying me- 
chanical devices. The ‘‘Buckeye” 
floats on top of the water and skims 
off all the scale-forming impurities 
before they have a chance to get in 
their deadly work. You can have it 
on 30 days’ free trial. 


Buckeye Boiler Skimmer Company, 


SOUTH END, TOLEDO, OHIO. 











A Powerful Little 
Device for Elevating, Conveying 
and Transporting Liquids— 


The Garfield Ejector 


Cannot be beat for rais- 
ing water from deep wells, 
mines or pits, filling or 
emptying tanks, raising or 
transferring liquids, etc. 

Note the straight pipe 
connections making it de- 
sirable for elevating water 
from deep driven or 
drilled wells. 


Positive in Its Work and 
Nothing to Get Out of Order 


You cannot afford to be without it. Write 
for complete description. Large Catalog 
sent free. 


The OHIO INJECTOR Co., 


The World’s Greatest Injector Manufacturers, 


WADSWORTH 110MainSt. OHIO, U.S.A. 
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U. S. Automatic Injectors have an 
International Reputation for 


Superiority. 


They have just as firm a foothold abroad as at home. Only genuine merit 
has placed the *‘U. S. Automatic’’ in this position, The more particu- 
lar you are about securing reliable boiler feeding—the better it pleases 
us—for we have the only reliable boiler feeder. 


Send for our Engineers’ ‘‘Red Book’’—it slips right into the 
vest pocket, small in size, but large in information. 


American Injector Company, 
Detroit, Michigan. 








PENNSYLVANIA 


Flexible Metallic Tubing made from the fin- 
est quality copper or galvanized steel tape 
rolled into spiral form in one continuous length 
so that the edges interlock about an asbestos 
packing. Made in all sizes 4” to 12” for high 
pressures of all liquids, gases, etc. Write. 


Pennsylvania Flexible Metallic Tubing Co., 


S. H. Collom 1305 Arch St., Philadelphia, Pa. H. A. Ansell 


NEW YORK, 86 Warren St. BOSTON, 71 High St. 
CHICAGO, 255 LaSalle St. DETROIT, 601 Stevens Bldg. 











The Hawk-Eye Is The Only Boiler Compound Company 


All other firms deal in other articles. 
If a physician attempted to plead a law case in court he 


would be called a Jack of all trades and those who are 
engaged in all kinds of business and at the same time 
attempt to manufacture boiler compounds are Jacks of 
all trades and Masters of none, 


Aiter you have grown tired of spending money with that 
class, send us an order and you will not regret it. 





Hawk-Eye Compound Company 


303-304-305 Merrick Block, CHICAGO, ILL. 


Eight one-pound squares in every block. *PHONE WENTWORTH 135 
There is no acid in our compounds. 

















, THE “SHERWOOD” INJECTOR = TE “HART” OIL PUMP 


Injectors, Ejectors, Gauge Cocks, Boiler 
Tube Cleaners, Flue Scrapers and Blow- 
ers, Oil Cups and Pumps, Lubricators, 
Automatic Oil Pumps, Grease Cups, 
Special Brass Work. 





>1%4 E 2) Pe _ 
(1 BUFFALO INJECTOR CLASS A _ 
Rab, “INJECTOR CLASS 


CATALOGUE AND PRICES SENT ON APPLICATION. 


SHERWOOD MANUFACTURING CO., 
BUFFALO, N. Y. 
Manufacturers of Engine and Boiler Supplies. 
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An Engineer’s Guide and 
Right-Hand Helper in the 
Daily Work of the Engine 


yar 
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It Explains 
and Shows 


The science of 
clearly. How the 
made and the different methods 
of winding armatures. How 
to connect the dynamo to switch- 
board. How to care for and 
handle dynamos. How to con- 
nect dynamos together when 
cunning in parallel. What to do 
if your dynamo works badly. 
How to install, run, care for and 
handle dynamos and motors. 


electricity 
dynamo is 


How to set valves on the dif- 
ferent kinds of steam engines so 
as to get the best results. How 
to get the proper amount of com- 
pression on each end of a cylin- 
der. How to line an engine so 
that it will run smoothly. How 
to equalize the cut-off. How to 
set the valves on_ different 
kinds of steam pumps. The care 
and handling of inspirators and 
injectors. Care and operation 
of different kinds of pumps. 
The care and handling of, how 
to indicate and set the valves, 
how to find horse power and 
how to get the proper compres- 
sion on a compound condensing 
engine. How to line a twin 
tandem Corliss engine. How to 
line and put up shafting and 
how to figure out the horse power 
of shafting. How to figure the 
different kinds of gearing, and the 
horse power of the different kinds 
of gears. How to figure horse 
power of belts and their care. 
Also the driving power of belts. 
Rope transmission; horse power 
transmitted by rope. 


© 














“Wy ULLY TULLEY” one well 
known engineer calls it. 
It’s a short and good way 


to express the satisfaction he has 
found in Tulley’s Handbook. 


And why not? Here is a 1000- 
page book completely covering the 
subjects of steam and electrical 
engineering, refrigeration, eleva- 
tors, etc., etc., so indexed that you 
can immediately find information 
pertaining to any power-plant em- 
mergency that may arise. This 
information is not only eminently 
practical but it’s absolutely reli- 
able. Stop and think a moment of 
the value such a handbook holds 
for you and then bear in mind 
that you do not risk.a cent in or- 
dering and examining it. Send us 
$3.50. If the book is not entirely 
satisfactory, return it within 5 
days of receipt and we’ll refund 
your money at once. 


1000 pages, 5x7, 400 illustrations, bound 
in flexible leather 


Price $3.50 Postpaid 





rT 











® 


It Explains 
and Shows 


The principles of ice-making. 
and mechanical refrigeration. 
How to handle, repair and 
operate an ice or refrigeration 
plant. How to test for water by 
evaporation. Effects of am- 
monia on pipes. Lubrication of 


refrigerating machinery. How 
to charge the system with 
ammonia. 

How to calculate the horse 


power of tubular or flue boilers. 
How to calculate the proper 
sized boiler to furnish steam for 
a steam pipe. How to figure 
out the safe working pressure 
for boilers. How to figure the 
number of stay bolts required for 
a certain pressure, according to 
U. 8S. R. and H. S. B. I. Co. 
Safe working pressure that may 
be carried on boilers according 
to U. S. rules. How to figure 
the capacity of air compressors, 
also the amount of air required 
by pneumatic tools. How water 
is pumped by air. 


How to care for and handle 
electric and hydraulic elevators, 
How to figure the safe load for 
hoisting cables and how to care 
for them. 


A great many tables are given 
covering all sorts of steam and 
electrical matters, so that imme- 
diate reference can be made and 
an answer found without figuring. 

Over twenty pages are devoted 
to questions, with the answers, 
that are usually asked an 
engineer when applying for a 


license. 

















Hill Publishing Company, 505 Pearl St., N. Y. 


Publishers cf Power and The Engineer 
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Never a Drop too Much 
Never a Drop too 


The Manzel starts 
with the engine, 
stops with the 
engine and runs 
at the engine’s 
speed, consequent- 
ly the delivery of 
oil is proportioned 
perfectly to the 
engine’s needs. 


30 Days’ Free Trial ; ; 
MANZEL BROS. eff 
COMPANY, rr 


326 Babcock Street, 
BUFFALO, N. Y. 













AFTER YOU 


ethos have had a barrel of “Anti- 
ve Renta Ze, Corrosive” for 90 days, and 
{ VIINDER f}) have given it a thorough trial, 
ee if you think it isn’t worth our 
Ne ower ay SY price, you can have it at your 
SLO own. 


ANTI-CORROSIVE 
CYLINDER OIL 








Half Your Oil 
Is Wasted 


unless you are using a Sterling 
Force Feed Lubricator in your 
plant. This device pumps the 
exactly right amount of oil to 
the right place at the right time 
and insures highest possible oil 
economy. Sent on trial. 


CATALOG ? 


3 Frank St., Rochester, N. Y. 





Sterling Lubricator Co. | | 





is the best for its purpose CORR 
ce. gate, 


on the market. It contains 


NS Semerear man OO 
no gums or acids, and a little CYLINDER GI, 


lasts a long time. Highest = « PACTOR RS 

*s nS 
economy is assured wherever ay) outrey SY 
* WHE LLOC SF 
it’s used. sourust © 


Write for full particulars. 


E. H. KELLOGG & CO. 


243 South Street, New York City. 


8B Rumford Court, Liverpool, England. 


* 
a 
ae 


=| 











Engineerin Profession. 
knows that t 


GARY, 














INDIANA, plant of the 


Indiana Steel Co 
IARGEST the largest parties lh 
PLAN 


installation ever undertaken, 
has been designed as to every 
UNUM cision The selection o 
Ne) a WY Aci dct soceptad 
THE 


fact that hi hest efficiency eo \ | // 
is insured by its use. SOs Tien 2 

YA fi TAR wo: 

OIL 


FILTER, 
































Manufactured by/ 
THE PITTSBURGH GAG 
& SUPPLY CO, 


PITTSBURGH, PA. 


Write for Catalogue and prices 
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THERE IS ONLY ONE 


ALBANY 





SUBSTITUTE 








Nothing 
; Worse 











The only Genuine ALBANY GREASE has this trade mark on 
every package. Look and ask for it. 




























i Can Send for FREE sample cup and can of “Albany 
e / Grease,” giving size of tap for cup, — ve 
hole from top of cap to journal, where to be use 
Imagine and firm’s name, : 
Ce j= 











= ” MADE ONLY BY 
— rir Ss ADAM COOK’S SONS, 


oO 
313 WEST ST., NEW YORK. 














THE ONLY 
GENUINE 














Bf 








GRAPHLIO 
GREASE 


THE PERFECT GREASE 
LUBRICANT. 


























Contains no rosin, beeswax, pyrites, 
stearine, alkali or acid. 











Composed of the purest of oil and 
purest and finest of Graphite. 











Gives the greatest measure of effi- 


ciency, stands more pressure and does 
more work. 














It is the cleanest of all greases. 








39 Cortlandt St., NEW YORK. 

















311 So. 3th St., ST. LOUIS, MO. 





Put Your Oil 
Through An 


Acme And 
Save It! 


The Acme Oil Filter 
gets more pure, refined 
oil out of every gallon 
of dirty oil than any 
other. It is simple, re- 
quires no attention, costs 
no more than _ others, 
and can be had on 
30-days’ free trial. Write 
for details. 


WALTER L. FLOWER 
Walter D. Carpenter & Company, || STEAM SPECIALTY COMPANY 
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SPECIFY 


Latest Improved 


ROCHESTER 
ROCHESTER 
ROCHESTER 
ROCHESTER 
ROCHESTER 


Automatic 




















Lubricators 
when ordering your NEXT engine. 
SOLE MANUFACTURERS 


GREENE, TWEED & CO. 
109 Duane Street, NEW YORK. 








HARRIS 


TRADE MARK~ REG. U.S.PAT. OFF. 


OILS 


If you appreciate the important part 
that lubrication has to the successful op- 
eration of the steam plant, you should be- 
come acquainted with the merits of 


Harris Valve and Engine Oils, 


thereby increasing the efficiency of your 
plant, for the reason that they afford the 
greatest amount of lubrication with a mini- 
mum quantity, and the prices per gallon 
being consistent. 

Give particulars of your plant with 
inquiry. Catalogue? 


A. W. Harris Oil Company, 


323 So. Water St., Providence, R. I. 

















) 











VNITER STATES Of FICE 


NON-FEUID OILS 





Who Said Oil Was Best? 


These pictures tell the story. 
For every drop of ordinary oil 
that shoots into the bearings 
four go wrong. If you like to 
dope up and wipe your ma- 
chines frequently, if you don’t 
mind the muss, and don’t care 
what the oil bills are and are 
not adverse to hot boxes, stick 
to oil. 

If, on the other hand, you 
want troubleless and cool bear- NON-FLUID OIL 
ings, like cleanliness, haven't ; 
spare time to waste, and are looking for your money’s 
worth, NON-FLUID OILS are what you want. They flow in 
big fat drops, one at a time. There can’t be muss for 
there’s no waste. 

If NON-FLUID OILS didn’t give more actual lubri- 
cation than three to five times as much oil we wouldn’t 
ask you to send for the free sample can. Write today. 





ORIGINAL AND SOLE MANUFACTURERS 


N.Y.&N.J. Lubricant Co., yes p one St 



















of our 337 different styles 
and sizes of sight-feed 
lubricators will fill any 
requirement you may 


When ordering, insist on 
getting the genuine De. 
troit. 


Write fora catalog of tlie 
most complete line of 
oiling devices for all pur 
poses. 


Detroit Improved Standard 
Lubricator 








DETROIT LUBRICATOR (OMPANY. 
Detroit, U. S. A. 





| 
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Michigan Lubricators 


MICHIGAN LUBRICATOR GCOMPANY 
DETROIT, MICHIGAN 





MICHIGAN . 
LUBRICATOR Co. 
ENGINEERS DETROIT, MICH. 
WE WANT YOU TO HAVE 2_U-S.A. F= 
A COPY OF OUR No. 10 : a 
CATALOG—108 PAGES | 
SENT FREE : 
CATALOGUE No./0 

















you know that the most economical and perfect 

lubrication is secured by an automatic oil 
pump that positively delivers small quantities of 
oil to the steam at very frequent intervals. 

Tool steel polished plungers, hardened check 
valves, adjustable metallic packing, and other 
refinements of construction are a part of the inter- 
esting details of Model “M.” 

The Model ‘““M” Method! Do you know about 
jt? Told in Bulletin No. 109 E. 


MANUFACTURED BY 


SIGHT FEED OIL PUMP CO. 
MILWAUKEE, WIS., U. S. A. 








Analysis of Lubricants Specificatons for Oils 


Inspection and reports on lubricating conditions to show 
where economies can be made and costs reduced. 


WILLIAM M. DAVIS, Lubrication Engineer 


93 Broad Street, Boston 








Send for 
Nugent’s Valuable Treatise on 
HOW TO OIL AN ENGINE 
and large Catalog of new and 
Up-to-date Oiling Devices 
and Oiling Systems. 
WM. W. NUGENT & CO. 
18 W. Randoiph St., Chicago, U.S. A. 
Rimington Bros.,Carlisle, Eng., Agents 

















Supplement Your 
Oil With Our 


Dixon’s 
Flake 
Graphite 


and you will secure 
twice as good results 
a at much lower cost. 


Ask for free sample 
can, 94-C, and try it. 


Joseph Dixon Crucible Co. 
Jersey City, N. J. 











IT IS NOT THE GOAL YOU BUY 
BUT THE GOAL YOU USE 


that counts on the profit side of 
the ledger—smoke is wasted fuel 
and the Climax Smoke Preventer 
is a fuel saver which insures clean 
tubes, clear fires and clear profits. 


Write today. 


Glimax Smoke Preventer Go. 
205 Equitable Building, BOSTON, MASS. 
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December 1, 1908. POWER AND THE ENGINEER. 137 





a 
GOL LC. Med 


cei ZLI 


G.BY NEEMES SROS,TROY,NY. 





This Grate has the all-important and ab- 
The solutely exclusive feature of allowing you 
to cut from both sides of the shaker alike. 


ab Neemes”’ The Neemes Bros.’ Improved Grate, 


Shear-Cutting Shaking Grate Front and 
Shaking and Dumping Grate Back, suc- 


The Famous - cessfully burns the cheaper grades of fuel 

, . and thus greatly reduces the cost of oper- 

And Only Clinker ating any plant. By agitating the lever a 

. P little the ashes only are shaken out, but, 
Cutting, Shaking _ ,; . eee 


given a full opening and a shake or two, 


And Dumping everything is dumped into the ash pit. 
The ‘‘Neemes”’ saves wherever it’s used. 
Grate Let us send you full details. 


NEEMES BROTHERS, troy, newvork, us.a. 


MANUFACTURERS OF SQUARE AND ROUND GRATES. 


C. W. Van Blarcom, 126 Liberty St., Agent for New York City and vicinity. Babcock & Wilcox, Ltd., Montreal, Canada, Sole Makers 
for Canada. Burke Engineering Co., 311 Industrial Building, Providence, R. L., Sole Agents for the 
New England States. Cass Harkins, Hayden Building, Columbus, Ohio. 
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burn up fuel and not your money—they 
save it. All our products are money 
savers. We make over twenty different 
styles of grates. If you don’t see it here 
we can make any kind of grate you require 
from our special mixture of iron, which 
will last much longer than ordinary foun- 
dry grates. 















COMMON PLAIN GRATE—CLUSTER 
am AETNA SHAKING 
> GRATE 








“ROGERS STYLE SHAKING GRATE 


SALAMANDER GRATE BAR CO. 





126 Liberty Street, New York 














A Monolithic 
Mass 


The Wiederholdt Chimney, built of 
fire clay tile and concrete, strongly 
reinforced by steel rods, is one solid 
monolithic mass from top to bottom. 

It withstands the attacks of the 
elements, heat, gases, etc., better than 
any other form of construction and 
greatly outlasts all other makes. 

It can be built quickly, cheaply 
and in any desired shape or size. 


WRITE FOR FULL DETAILS. 








Wiederholdt 
Construction 
Company 
American Trust Bldg. 
Chicago, Ill. 








**The most economical method for 
Burning fuel in Power Plants,’ 


Detroit Automatic Stoker 


It burns all kinds of coal economically, reducing 
the fuel bill 10 to 25%. 

It adds to the steaming capacity without injury 
to the boiler shell or tubes. 

It feeds and burns the coal and cleans the fires 

; with closed doors. 

It insures uniform furnace temperature by contin- 

ous, positive feed for fuel. 














DETROIT, MICH. 








It does all this with a SMOKELESS STACK. 
SEND FOR CATALOG. 


DETROIT STOKER & FOUNDRY CO. 









































5 S i: Lee es | = t Ter ————— 
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Any The Murphy Automatic Smokeless Furnace Units 
type burns slack and other low cost fuels with unexcelled economy and of 

absolute smokelessness. Strictly automatic in feeding and distribu- an 
of tion of coal and the removal of the ash. Send for a complete description. y 
boiler. 


Murphy Iron Works, 


























5 Walker Street, Detroit, Mich.  !2°- 
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GREEN CHAIN GRATE STOKERS 


Highest 
Capacity 
Highest 
Efficiency 
Automatic 
Smokeless 
Labor 
Saving 
Cheap 
Fuel 


GREEN ENGINEERING CO. 
Main Office: Commercial National Bank Bldg., Chicago, Ill, 


Branch Offices: Pittsburg : St. Louis : St. Paul : Louisville 
General Foundry Work a Specialty 














A MODEL POWER HOUSE EQUIPMENT 
Employing Jeffrey Machinery 


Comprising complete 
system of Storage. 


i Hoppers with Pivoted 

Bucket Conveyer 

for handling coal 
and ashes, 


Elevating, Crushing, 
Screening, Conveying. 
Catalogues free. 


The Jeffrey Mfg. Co., Columbus, Ohio, U.S. A. 


New York Chicago Boston Pittsburgh St. Louis Denver 











STANDARD 


Lasting Satisfaction 


There is a LASTING SATISFAC- 
TION about using the best tools 
made—satisfaction to you—satisfac- 
tion to those who use the product of 
your labors. 

Ask for Catalog No. 18AG—the 
catalog of “‘lasting satisfaction’’ tools. 


THE L. S. STARRETT oe ean 
ATHOL, MASS., U. S. A. 














If There’s Smoke Coming 
Out Of The Chimney 
There’s Soot Forming On The Tubes 


of your boilers and every engineer 

knows that even a very light 

coating of soot will add a great 

deal to the plant’s coal cost. The 

Wilkinson Automatic Stoker will 

solve the difficulty to perfection. 
Write 


The Wilkinson Manufacturing Co. 
Bridgeport, Montgomery County, Pa. 














ee 





lf You Have Trouble In 
Maintaining Your Brick 
Settings 


and especially your rear arches, the Monarch 
Boiler Arch will completely overcome the 
difficulty. The illustration tells the story. 
Plenty:of room for expansion of parts. You 
can try it before you buy it. Catalog ? 


MAYVILLE SPECIALTY MFG. COMPANY, 


General Founders and Machinists, 
Mayville, Wis. 




















A FF f t : TORTS tack aac | 
so 


Jams ae 


4 IXTURE 





DO YOU REPAIR YOUR 
BOILER SETTING 
EVERY YEAR 
? 


It is not necessary, when you can get ‘Steel 
Mixture.” If your boiler door arch falls in too 
often, if your fire box walls burn out too soon, 
or if your back combustion chamber arch gives 
you trouble, let us know. We have shown 
hundreds the way to boiler setting economy. 
Why not you ? Our boiler settings are Time, 
Labor, and Money savers. 

When writing be sure and ask for ‘‘Dimen- 
sion Booklet.” 


McLeod & Henry Co., TROY, H. Y. 
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In 60 Days You 
Will Know 


whether or not the 
Patterson-Berryman 
Feed Water Heater 
and Purifier 


will pay for itself in your plant—if 
you decide that it will not then re- 
turn it to us at our expense. Shall (i qqiaaann 
we send it today? | 


Frank L. Patterson & Co., 


28 Cortlandt Street, New York, U.S.A. 











Every Coil a Spring 


Reilly Multicoil 


FEED WATER HEATER 


IN AN ADVERTISEMENT we cannot 
describe all the advantages of this 
heater. We therefore ask you to write 
for our Catalog. 


Ghe GRISCOM SPENCER CO. 
90 WEST ST., NEW YORK. 


The Reilly Oil and | 
Grease Exractor. 











Agents: Russel Engines—Tudor Boilers 
Mfgrs: Tanks—Special Machinery of all kinds 


ee ERAT 


REE III WS ES 














MARTIN GRATES 


Martin Anti-Friction Rocking Grates will burn slack 
coal and get the same steam results as ordinary 
grates do with best lump coal. Catalog tells why. 


MARTIN GRATE COMPANY, 281 Dearborn Street, CHICAGO. 





A Protective Device 


which prevents formation of scale in boilers—Ad- 
Ask about it. 


20 Broad St., New York 


vance Feed Water Purifier. 
F. E. KEYES & SON, 








Smokeless Furnaces, Mechanical 
Stokers, Grate-Bars, Rocking and Dump- 
ing Grates, Shaking Grates, Practical 
Oscillating Steam Engines. 


Simple, durable and economical for all purposes. 








PAUL L. CROWE, 


47 Montgomery St. Jersey City, N. J. 


oreonvey your GOAL fect toriess than ONE CENT A TON 
in quantities of ONE TON A MINUTE or more. 
Catalog Free. 








THE CG. O. BARTLETT & SNOW COMPANY, 
Cleveland, Ohio. 

















Use Cheap Fuel 


and the Wing Turbine Blower and you'll get highest 


grade results at a fraction of the usualcost. Details? 
L. J. WING MFG. CO., 
90 West Street, Cor. Cedar St., NEW YORK. 





C-O-Two Furnace Tile 


The best fire arch making material 
ever devised. Lasts longer. Increases 
combustion. Write for full description. 


C-O-Two Furnace Co., Syracuse, N. Y. 











CONTRACTORS. 
CENTRAL STATION HEATING. 








Write for valuable information 


AMERICAN DISTRICT STEAM CO., 


Lockport, N. Y. Toronto, Can. Chicago. 


| “SIRO 


CCO” 


TRADE MARK 


FANS AND BLOWERS 


BUILT ON THE TURBINE PRINCIPLE 


SIROCCO ENGINEERING CO., 138 Cedar Street, New York 








St Secure **Presbrey’s”’ and your boiler 
ron settings will give you the satisfaction that 

‘lasts. Presbrey Boiler Door Arches and 
Fire Jambs are standard and adapted to any 
Brick 


type and size boiler. Write. 


Presbrey Fire Brick Works, 


Taunton, Mass. 





COES IMPROVED COMBUSTION AND DRAFT SYSTEM 
Geo. H. THACHER & Co., 
ALBANY, N. Y. 


GRATES OF ALL KINDS. BOILER CASTINGS, 














STEAM PIPE COVERING 


Magnesia, Asbestos, Air Cell, 
Wool Felt, Hair Felt, Mineral Wool. 


Estimates given and work executed promptly, 


ROBERT A. KEASBEY COMPANY, 
100 N. Moore Street, “I New York City. 











Over 7500 Hatmmel Oil Burners 


In use under Stationary Boilers, 
Locomotives, Kitns, Etc. 
Write for Circular of Hammel Patent Furnace for Water-Tube Boilers 


HAMMEL OIL BURNER CO. 


LOS ANGELES, CAL, 


609 North Main Street, 
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The 
Massillon 
Feed Water 
Heater, 
Purifier 
And Oil 
Extractor 


heats the water 
to the highest 
possible temper- 
_jature by break- 
ing it up into 
small particles 
and passing it 
through the 
steam. It is de- 
livered to the 
" |boiler perfectly 
clean and pure, 
and all oil is re- 
moved from the 
exhaust by a 
new _ method. 
|Send for the 
details. 


The Russell eon Co., 
Massillon, Ohio. 























The American 
Standard Copper Coil 
Feed-Water Heater 


represents the highest | 
type of feed-water 
heating apparatus and 
should always be used 
where the highest 
temperature and 

most satisfactory 

results are desired. 


It costs no more than 
less efficient types. 


It is the simplest 

and most widely used 
type of heater in 

the market today. 


Manufactured by 


The Whitlock Coil Pipe Company 
Hartford, Conn. 
New York Office, Singer Bidg., 85 Liberty St. 








Exhaust Head 


Live-Steam Feed-Water Purifier 


Oil Ejiminator 


STEAM SPECIALTIES 


Exhaust Steam Feed-Water 


Heaters, 


Live Steam Feed- 


Water Purifiers, Steam Separa- 
tors, Oil Eliminators, and 
Cast-Iron Exhaust Heads. 


Write for Catalog and Prices. 


Hoppes Mfg. Co., 


19 Larch Street, 





Feed-Water Heater—Class ‘‘R”’ 


Springfield, 


Ohio. 
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She 
Green Fuel Economizer 
Stops Smoke 





In a recent issue of Power, Dr. Lucke, of 
Columbia University, shows that ‘it is with 
the most violently fluctuating loads that the 
greatest trouble in station operation will be 
encountered and the greatest difficulty in 
securing smokeless combustion.”’ 


The only way in which sudden demands for 
steam can be met is by increasing the rate of 
combustion. ‘This means an increase in the 
draft. If air enters the furnace faster than 
the gases are distilled from the fuel, the gases 
will be chilled and smoke will be formed. If it 
enters at a slower rate the combustion will be 
incomplete and there will likewise be smoke. 
In other words, the rate of combustion cannot 
be varied suddenly without producing smoke. 


The economizer helps to remedy this by 
holding in reserve a large body of hot water, 
water upon which from one-fifth to one-fourth 
of the entire work to be done by the boilers has 
already been performed. This large body of 
hot water is sufficient to supply the boilers for 
a long time, say an hour. Whatever the 
fluctuations in the demand for steam may be 
this supply of hot water diminishes their 
effects upon the fire by 20 to 25 per cent. and 
helps that much toward preventing smoke. 


The economizer also protects the boiler from 
sudden inrushes of cold water at all times, 
and especially during periods of heavy driving. 
It recovers the heat that would otherwise 
escape the boiler. Increasing the efficiency 
of the boiler under over-load conditions helps 
to remedy the smoke evil, for it diminishes the 
extent of the fluctuations in the rate of com- 
bustion. As the boiler efficiency does not fall 
off so much with high rates of driving, the 
demands upon the fire are not so extreme. 


Let us figure out what the saving would be 
in your plant. Ask for Catalog 106 P. 


The Green Fuel Economizer Co. 


MATTEAWAN, N. Y. 


New York City, Boston, Chicago, Atlanta, San Francisco, 
Los Angeles, Seattle, Salt Lake City, Montreal. 


Engineers; Builders of Green’s Fuel Economizers, Fans, Blowers and 
Exhausters, Steam Air Heater Coils, Waste Heat Air Heaters, 
Mechanical Draft, Heating and Ventilating and Drying 
Apparatus, Draft Dampers and Engines. 





Double Walls 


Like Double Windows 


serve as an excellent in- 
sulating barrier against 
radiation losses. 


The Baragwanath 
Steam 
Jacket Heater 


therefore gets the full ad- 
vantage of every heat 
unit that it is possible for 
a feed water heater to ex- 
tract from exhaust steam. 


Wnite 


WM. BARAGWANATH & SON, 
54 West Division Street, 
CHICAGO. 


runes: 
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WE MAKE 


IT TOO 
HOT FOR 
SCALE 


The Eclipse Feed 
Water Heater and 
Purifier, using live 
steam, heats the 

-water to 300° and 
thus causes the scale- 
forming impurities to 
separate. It gets 
better results more 
economically than 
any other feed water 
heating device 
known. 


ee . — set IMs 
i SAORI LIST TET TT EE IR TT i 


BOOKLET ? 


The Eclipse Feed Water Heate: 
and Purifier Company, 
OSHKOSH, WISCONSIN 
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Beware Of Scale 


But if scale-forming 
impurities must 
come, install 


The Otis 
Feed Water 
Heater and 
Purifier 


and it will make 
the scale beware of 
your boiler tubes. 
Notice the tilting 
tube plate, it pre- 
vents the sediment 
from precipitating 
among the tubes. 


THE STEWART HEATER COMPANY, 


50 NORFOLK AVENUE, BUFFALO, N. Y. 











How To Get Along 
With Less Fuel 


The way is easier than is generally sup- 
posed. It simply meansinstalling the Loew 
Boiler Feed Water Heater, which purifies 
the feed water and heais it to within 2 to 
5 degrees of the exhaust steam. Scale is 
prevented and less fuel is required to gen- 
erate a given amount of heat. 

Every ‘Tom, 

Dick and Har- 
try’ Heater will 
not do this. Get 
the ““Loew”’ and 
secure positive 
results. 


CATALOG? 


The Loew 
Mfg. Co., 


Cleveland, Ohio. 


New York Representative, G. L. Todd, 50 Church Street. 








There’s No Way For Trouble 
To Get A Start In The 


NATIONAL 
Feed Water Heater 


It has no inside joints or straight 
tubes to leak. No contact of the water 
with shell. No back pressure. No 
freak features. All its parts are posi- 
tively advantageous. It heats the 
water to 210-212°. It is high in effi- 
ciency—low in price. Over 1,200,000 
h. p., now in daily use. 


Write for Catalog. 


on 8 ae 
a 


Se — eel 


The National Pipe Bending Co. 
168 River St., New Haven, Conn. 


120 Liberty Street, 
New York. 


54 High Street, 
Boston, Mass. 











144 POWER AND THE ENGINEER. December 


DEAN BROS. STEAM PUMP WOR 
INDIANAPOLIS, IND. 











rAN BF 
ULAN ¢ 


INDIANAPOLIS INO | 


Dean Bros. Vertical Air Pump and Jet Condenser 


This air pump is double acting There are no valvesinthe piston, All valves are quickly accessible through hand holes. The piston rods are separable 
The cylinder head can be easily removed and taken entirely out of the way, for inspecting interior of cylinder or for repacking the piston. The piston rod 
stuffing box is provided with a water seai to prevent air fromentering. Thestroke is instantlyadjustable The vacuum isthe highest practically attainable. 








December 1, 1908. POWER ‘AND THE ENGINEER. 145 
































¢ 
lepttind Hored O P t ewe CUT OUT THIS COUPO Nese 
PLL, n Easy Payments. [reo auve sco. 6a rinse, now vor 
LT Ee ES Tae 
= E Please send me the books marked rig I na 
= very Engineer, Superintendent, Machinist, Elec- close $1.00 to cover first payment and hereby 
z trician or Power User should have the well Known J *87¢¢ © Femit $1.00 each month until paid. 
tS ee — — for ag A and ready tT eC. aloe 
is 1e seven books shown in illustration are the most . 
@ complete and helpful works published for the practical | [ RADEEEE" DECHAMITAD BROWNE ..2--0200-- —— 
ia} man, convenient in size, and well bound, containing ‘7 @.. ELECTRICITY (for Engineers)..... 2 
in 4) 2,268 pages, 5,171 ready references on engineering | | ~_ ENGINEERS’ EXAMINATIONS. . ° 
ie: 2 practice, 1,188 questions and answers, 444 standard STEAM BOILER PRACTICE........ 2 
= 4 rules, 1,258 illustrations and diagrams, making them Ne CALCULATIONS FOR ENGINEERS. 2 
Z a amine of the best and most reliable information ob- ; | «STEAM ENGINE PRACTICE 2 
a mq tainable. Sold on very easy payments asshown below | | —— — oe EE = 
if a a ‘micas . } | “ STEAM ENGINE INDICATOR ...... 1 
& FE Cut out and sign coupon, | __** CSC CATALOG (free). 
12 [SPECIAL OF R mark books desired (X). 
i Any or all will be sent express paid upon receipt of iis 
: $1.00 with order and agreement to remit balance $1.00 ee ree tiRaeeee has CANEETESD SDAA R ARAN UE SENES 
each month (when complete set is pure hased the price is $12, ’ 
a... ing a saving of One Dollar). Hawkins’ Circular free on request. Occupation......+.+..0++..sserereeeeevensrcene 
63 FIFTH AVE., Where Employed.............. ptt tneeeeeseneeeeeeees 
eo. Aude O. NEW YORK ere 
- “i Tome AGATOSB.......ccccccrerecccccceccesesooscoccsess 





















Marsh 
Automatic 





Pump and 
Receiver, 








Heating Systems. |simzsu 


are much more efficient when the water of 
condensation 1s handled by 


MARSH AUTOMATIC PUMPS AND RECEIVERS 
or MARSH VACUUM PUMPS 


Our Catalog 17 G. sent on request. 





Steam and Power Pumping Machinery For Every Service 


American Steam Pump Co. 
Battle Creek, Michigan 












camoa. ~=©60 We Make A Centrifugal Pump For Every Use 
FREE 
to which such pumps are adapted. We have been at it for 
nearly forty years. We make more kinds than any other 
maker, and we build them in the way that long experience 
and careful study have shown to be the best way. You 
know the advantages of Centrifugal Pumps in general; but 
there are other advantages which we believe are peculiar to 
our Pumps and we want you to know them. 


MORRIS MACHINE WORKS, 


New York Office, 39-41 Cortlandt St, BALDWINSVILLE, NEW YORK, U.S. A. 
CAMERON & BARKLEY, Agents, Charleston, S. C. and Tampa, Fla. 














GREAT BURNHAM 


Steam Pumps 
WILL NOT SHORT-STROKE 


Steam, belt and moto;-driven 
to meet every requirement, 


Buy a Burnham’’ and Save Money 


Made by the 
UNION STEAM PUMP CO. 


WRITE FOR CATALOGUE NO. 17-E Battle Creek, Mich. 
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MYERS POWER PUMPS. 


thir tli Sate Sasi as 
ager eres MYERS BULLDOZER PowEry So 
Pi $$ | x20 
/ AE - E 
Y — —>>—ES_S 
THE MYERS 
re 


SUL 1 00 


Adapted especially for gas engines, motorand 
belt powers, in harmony with present require- 
ments. Catalog sent on request. 


F.E.Myers @ Bro. 


Ashland, Ohio, U.S. A; 





























Ask for 


] D ‘ Catalogue | 
CHIN hand 
°*Feedin 


any Power 


service. 














ation by Pumps 


any power. 














* The Deming Company 


aor ar WWities Salem, Ohio 














































Warren Steam Pump Ca. 


Warren, Mass. 
PUMPS FOR ALL REQUIREMENTS. 

































Piston—Plunger—Hydraulic—Deep 


Well—Power. 


Air Pumps and Jet Condensers, Combined Air and Circulating, 
and Marine. Catalog. 























The Many Installations of GOULDS 
Efficient Triplex 


Power Pumps 


For Municipal Water Works 
Boiler Feeding 

Hydraulic Elevators 

Mine Pumping 

General Water Supply, Etc. 


Have fully demonstrated 
their practicability and 
efficiency for these im- 
portant services. 


The Goulds Mfg. Co. 


Seneca Falls, N. Y. 


New York. Philadelphia. Pittsburg. 
8t. Louis. New Orleans, Chicago. 
Los Angeles. San Francisco. Louisville. 





































WHEELER 
EQUIPMENT FOR 
STEAM TURBINES 


If you put in steam turbines, provide high vacuum. Much 
of the superiority of the turbine lies in what it is able to do with 
the steam below atmospheric pressure. Each inch of vacuum 
above 26 inches reduces the steam consumptien of the turbine 
by 6 to 10%, in fact, a large exhaust turbine will take the steam 
from a compound engine at atmospheric pressure and make 
nearly as much power out of it as the engine has made in bringing 
it down from 120 gauge to atmosphere. 


It goes without saying, then, that where turbines are put in 
the best condensing equipment obtainable is installed. We 
show such a plant above. The steam turbine has a capacity 
of 15,000 H.P., and exhausts into a Wheeler Surface Condenser 
operated in connection with a Wheeler Dry Vacuum Pump, and 
a Wheeler Circulating Pump driven by a Wheeler Vertical Engine 


There are four more Wheeler outfits like this in the same power 
station. We could give you plenty of similar examples. In 
some cases Wheeler Jet Condensers and in others Wheeler Baro- 
metric Condensers are used, and in many places, perhaps the 
majority, a Wheeler-Edwards Air Pump produces the vacuum, 
displacing both the dry-vacuum pump and hot-well pump. 


The first successful steam turbines of American invention 
were equipped with Wheeler condensing apparatus, and the 
latest and largest yet built depend on Wheeler apparatus for 
their high efficiency. 








If you are thinking of putting in a steam turbine, therefore, 
or, in fact, if there is a possibility of running condensing in any 
case, write to us for suggestions and estimate. 


By the way, are you on our mailinglist for the series of Treat- 
ises on Condensing Machinery which we are now publishing? 
When writing kindly mention this paper. 


We build Wheeler Surface, Jet and Barometric Condensers, 
Wheeler-Volz Combined Surface Condensers and Feed Water 
Heater, Wheeler Feed Water Heaters, Barnard-Wheeler Cooling 
Towers, Wheeler-Edwards Air Pumps, Wheeler Centrifugal 
Pumps, Wheeler Rotative Dry Vacuum Pumps and Wheeler Mul- 
tiple Effect and Evaporating Machinery. 
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Complete Condensing Equipments 
SURFACE CENTRIFUGAL BAROMETRIC 


High Efficiency Internal Air Cooling High Vacuum 








DRY VACUUM PUMPS 


with Alberger Condensers give 
highest vacuum 


COOLING TOWERS 


regulated and sub-divided air 
supply. Perfect water 
distribution. 





cor 
SAuy 





WAINWRIGHT HEATERS 


Even flow Feed Water Heaters. 
Condensers. 


Distilling 
Hot Water Service Heaters. 


High Water Velocity through Straight Corrugated 
Copper Tubes. Small Size. 





Large Capacity. 
i Alberger Barometric Condenser 





CORRUGATED COPPER EXPANSION JOINTS. 


_ ALBERGER CONDENSER COMPANY, 








95 LIBERTY ST., 


Reeves & Skinner Machinery Company. 
617 Chemical Bldg., St. Louis, Mo. 








NEW YORK, N. Y. 





BRANCH OFFICE: 
205 La Salle St., Chicago, IIl. 


Wainwright 
Feed Water Heater 
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COOLING TOWERS 


Fan—and Natural Draft 


GEORGE J. STOCKER 


St. Louis, Mo. 
WRITE FOR CATALOG 


The Reliable 


Pressure Watcher 


The Fisher Pump Governor, which 
operates entirely automatically, pre- 





vents over-pressure in mains or hose 





Guaranteed to form the best Vacuum 
by head of water or by supply pump 


che Bulkley Injector Condenser 


In general use on all classes of engines. 


Henry W. Bulkley, 
ENGINEER, 
J. U. s. A. 


New York Office: 


141 Broadway. Orange, N. 


and saves fuel by using just the 
right amount of steam. Made for 
any pressure up to 8,o00 Ibs. and 
absolutely guaranteed. Write. 





The Fisher Governor Company 


Marshalltown, Iowa. 








STEAM PUMPS 


QUALITY AND PRICES ARE RIGHT. 


BLAKE PUMP @ CONDENSER C0., 


FITCHBURG, MASS. 
ag YOUR LOSS IF YOU DON’T KNOW US. 





28" VACUUM 


Maintained by 
Prescott Barometric 
Condensers 








Power Station Pumps and Condensers 


» ~—S : 
.—e o a 


VARs \ eee: 






Epping-Carpenter Co., - - Pittsburg, Pa. 





Without an Air Pump. 
We build a full line of Condens- 
ing Apparatus for power plants. 


Send for our new catalog No. 20-H. 


Fred. M. Prescott Steam Pump Co., 


MILWAUKEE, WISCONSIN. 26 
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“GUARANTEED FOR 
FIVE YEARS” 











goes into every contract for the sale of a Copes 
Boiler Feed Regulator. 

We are able to make this guarantee because 
the Copes has no parts that wear out, fail or 
give way; that is, it has no floats, springs or 
diaphragms, no pilot valves and no internal 
working parts. It is a simple mechanical device 
depending for its operation upon the absolutely 
unvarying expansion and contraction of a metal 
tube by heat and cold. 

The mechanism consists of a few simple 
levers always in plain sight, where you can 
examine and test them whenever you like. 

The installation of the Copes Regulator 
involves no changes in your boiler plant, nor 
in the routine of operation. It does not com- 
plicate your plant, nor multiply the duties 
of the boiler room attendants. It merely 
insures absolutely that your water level shall 
always be exactly where you intend it should 
be, that is, that the inflow of feed water shall 
always exactly counterbalance the evaporation, 
thereby protecting the boilers from burning, 
straining and other results of low water, and the 
‘engines and turbines from priming or slugs 
of water due to too high water level. At the 
same time the efficiency of heaters and econo- 
mizers is held at the highest attainable point. 

Our five years’ guarantee is backed by ten 
years of use without a single failure. 

If you desire to improve results and reduce 
costs in your boiler room at small expense, tell 
us how many boilers you have, and what kind, 
and how they are fetl, and we shall be pleased 
to make an estimate. Ask for our new Book P. 


American Boiler Economy Co. 
North American Bldg., 


Philadelphia, - Pa. 


Tribune Bldg., Oliver Bldg. 
New York. Boston 


226 E. Pleasant St., 
Baltimore. 


26 





The Vigilant 
Feed-Water Regulator 


for steam boilers was the first in the 
field, and has the longest and best record 
of any of these devices. 


Costs Less to Operate and Maintaln 
Constructed on a different and better 
principle than any other. 
Investigate it and the 


FULTON PUMP GOVERNOR 


and send for latest catalogue with list of 
users. 

A guarantee from a responsible firm 
with every machine. 


THE CHAPLIN-FULTON MFG. CO. 


J.8. Ward, an. 5° —_— St. Pittsburg, Pa. 














KEEP YOUR 
WATER LEVEL 


steady and constant by using 
the MurRRAyY AUTOMATIC BOILER 
FEED REGULATOR, and you will 
save a large amount of fuel, at 
the same time protecting your 
engine from.condensation. 


Write for full particulars. 


+ 


PPPRANIERS BAT 





“rT 
0 —sremenenenee, ff 


Murray 


Automatic Boiler Feed Co., 
Detroit, Michigan. 











If You Are Looking For 
A Good Reliable Regulating Valve 


The Eclipse 


is the one you want for reduc- 
ing or regulating steam from 
any initial pressure to a lower 
pressure where the flow is con- 
stant. 


It is the most simple valve 
on the market. No spring. 
Nodiaphram. No stuffing box. 


“Eclinse’’ Steam Specialties 


Reducing Valve. 

Low Pressure Regulating Valve. 

Back Pressure Valve, 

Vacuum Pressure Regulating Valve, 

Automatic Pump Governor. 

Pump Regulator. 
Distinctive points of merit in principle of construction, 
supported by the best of material and superior workmanship 
= for the satisfactory performance of every device in 


CATALOG of detailed information covering 
our complete line on request, 


JOHN DAVIS COMPANY 


Halstead, 22d and Union Sts., CHICAGO 


W. G. Ruggles Co,, Boston, Western Valve Co., 8t, Louis. 
Central Supply Co., Indianapolis, Ind. 
Robert B, Orr Kngiveering Lo., Kansas City, Mo. 
J. A. Roe & Co., Detroit, Mich, A. M. Lockett Co., New Orleans, La. 
James H. Pearson, 122 Centre St., New York City. 
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Davis 

dese = P RESSURE Save Money by Buying a 
Save Balanced by 

Steam 


WEIGHT 


That’s the simple and never 
failing principle upon which 
the Davis Pressure Regulator 
operates. It has no springs, 
toggles, diaphragm or auxil- 
jary v: alves in its mi ike up. 

It accomplishes its purpose—: 
the automatic reduction of 
pressure—by the most direct 
means and enables you to use steam at any 
pressure less than that of the boiler for auxil- 
lary apparatus, heating, drying, cooking or 
any other purpose. W hen once set for a certain deliv ery, 

it automatically maintains that pressure constant re- 
gardless of boiler fluctuations. 

Every Davis Pressure Regulator is backed with our 
positive guarantee to put a check on steam waste and to 
prove it we'll take all the chances. It has to make good, 
or it’s your privilege to send it back at our expense. 
It’s all we say it is, or the trial costs you nothing. 


ROBB-MUMFORD 








Internally Fired Boiler 


Low first cost—Saving in fuel—Durable, 
Safe—Built in all sizes from 60 to 250 
horsepower. 


ROBB-MUMFORD BOILER COMPANY 


WORKS; SOUTH FRAMINGHAM, MASS. 


Sales Department: 131 State St., Boston, Mass. New York Office: 90 West St. 


Everything for the Automatic Regulation of 
pressure is shown in our general catalog. 
Send for it. 


G. M. Davis Regulator Co. 
142 Milwaukee Ave., Chicago. 


BRANCHES: 
NEW YORK—123 Liberty St. PHILADELPHIA—56 N. 2nd St. 
BOSTON—104 High St. ST. LOUIS —735 8S. Fourth St. SAN 
FRANCISCO — Metropolis Bank Bldg. PITTSBURG — 1206 
Park Building. 














Parker Boiler ,' NEW YORK ae 


PITTSBURG— 
1806 Machesney Bldg. 
Company, qmcsso— 
1519 Marquette Building 
DENVER— 
Pennsylvanta Building, 1107 Glenarm Street. 


Philadelphia, Pa. eam FRANCIB00— 


Main and Folsom Sts. 








There’s No Just-As-Good 


Sterling’ ventilators cost no 
more than others but they 
are worth more. 


It’s Just The Best 


and its work will prove the 
Sterling exhaust head su- 
perior to all others. 


STERLING BLOWER AND PIPE MFG. COMPANY, 6827 First Avenue, Hartford, Conn. 


NEW YORK OFFICE, 109 LIBERTY STREET. 











Watson Steam Pump || The Automatic Stop 
Governor Of The 


For maintaining an even 

water pressure. Should GARD NER 
be used on all steam 
pumps where a fixed dis- GO V ERNOR 
charge pressure is desir- 
ed. Designed right and 
made right, it is automa- 
A : . occurs—by removing the speed 
tic and reliable. Send for . , : 
lever fulcrum. Its action is 
guaranteed reliable. Write. 





closes the valve the instant a 
belt breaks or other accident 


catalogue. 


Watson & McDaniel Co., 


Philadelphia, Pa. The Gardner Governor _ Separator Co. 


Quincy, Illinois. 
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THE BABCOCK @ WILCOX COMPANY © 


85 LIBERTY STREET, NEW YORK 


WATER TUBE STEAM BOILERS 


STEAM SUPERHEATERS—MECHANICAL STOKERS 


Barberton, Ohio —- WORKS — 
BRANGH OFFIGES 


DENVER—-435 Seventeenth Street 
SALT LAKE City--Atlas Block 
Cuicaco—Marquette Building 
ATLANTA, GA.—Candler Building 
CLEVELAND—New England Building 








Bayonne, N. J. 






Boston—Delta Building 
PHILADELPHIA—North American Building 

San FrANcISCO—99 First Street 
PirTrsBuRG——Farmers Deposit Nat. Bank Building 
New ORLEANS—538 Baronne Street 





Mexico Ciry—7 Avenida Jurez 

HAVANA, CUBA—116} Calle de la Habana 
Los ANGELES—Trust Building 
CINCINNATI—Traction Building 
SEATTLE—Mutual Life Building 












e 


RITA S EOL Ete 














THE 


—— — 
fa 
S10 


CHAS C. MOORE & CO., ENGINEERS. 






INCORPORATED R 
CONTRACTORS FOR COMPLETE PLANTS B S| , R Y 
atety 
Power | Pumping Automatic 
Lighting Mining Feed Water 





MACHINERY OF THE HIGHEST GRADE 





REGULATOR 


Send for Catalogue 


BERRY ENGINEERING COMPANY 
Chester, Penn. 


Metropolitan Office, 1386 Liberty St., New York City. 


99 First Street, San Francisco 





BRANCHES AT 
Los Angeles, Cal., 321 Trust Bldg. Salt Lake, Utah, Atlas Block. 
Seattle, Wash., Mutual Life Bldg. New York, Fulton Bldg., Hudson Terminal 
Portland, Ore., Wells-Fargo Bldg. 
CORRESPONDENCE SOLICITED 
































The Fidelity & Casualty Co. 
of New York. 


George F. Seward, President. 
Robert J. Hillas, Vice-President and Secretary. 








1876 1908 











The Company grants insurances as follows: 

PERSONAL ACCIDENT 

HEALTH ELEVATOR 

BURGLARY FLY-WHEEL 
In the Fidelity, Boiler, Elevator, and Fly-Wheel lines careful inspections 

are made by experts. 


FIDELITY BONDS 
EMPLOYERS’ LIABILITY 
PLATE GLASS 


STEAM BOILER 


























Capital: 
$1,000,000 


Assets: 
$8,073,144.13 
Principal Offices, 97-103 Cedar Street, New York. 


Surplus: 
$1,536,189.88 











Boiler inspector inside boiler “hammer-testing” the sheets 































Boiler Insurance. 









Steam Boilers are magazines of explosive energy comparable to nothing 
less than gunpowder. In spite of the utmost vigilance they will sometime: 
explode. 

Careful inspections by experts at regular intervals are needed to discover 
defects and reduce the chances of explosion to a minimum. 





Our inspectors are 
practical men of long training and “hammer test’ the boilers thoroughly 
inside and out. 

Our aim is prevention of explosions. But when these do occur, and they 
will occur through unavoidable causes, indemnity is provided for 1st, the 
direct loss of property; 2nd, damages for property of others destroyed; 
and 3rd, damages for personal injuries. 


Write to us for rctes and particulars. 





Boller inspector testing steam gang® 
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mornin © L I 


They produce more steam per pound of coal than any others on the market. 


50 to 1000 H.P. CATALOG? 


iy A X BOILERS 


They supply perfectly dry steam superheated to over 80°, and hold full pressure under all conditions. 


Made in all sizes from 


THE MORRIN CLIMAX BOILER COMPANY, - BROOKLYN, N. Y., U. S. A. 








The Bigelow-Hornsby Water Tube Boiler 


UNLIMITED SIZE OF UNITS, 2,500 HORSE POWER OR MORE. 


COLDEST WATER MEETS THE COLDEST GASES. 


DIRECT HEATING SURFACE ABOUT FOUR TIMES AS 
WATER TUBE BOILER. 


ALL PARTS, BOTH EXTERNAL AND INTERNAL, READILY ACCESSIBLE. 


ALL BOILER TUBES PERFECTLY STRAIGHT. 
Large well Illustrated Catalog on 


ALL TYPES OF FIRE TUB 


Vulcanizers, dryers, foundry cupolas, tanks, stacks and special work. 


THE BIGELOW COMPANY, 


New York Office, 85 Liberty St. 


GREAT AS THE AVERAGE 


request, 


E BOILERS. - 





NEW HAVEN, CONN. 


Boston Office, 141 Milk St, 











Our Boilers Make Less Scale 


than boilers of any other 
make because they circu- 
late the water more rapid- 
ly, heat it more uniformly 
and cause impurities to 
settle in the mud drum 
while the water is yet 
cool. 


CIRCULAR ? 





HENRY VOGT MACHINE CO., INC., 
LOUISVILLE, KY. 








be aagsst | 




















FRANKLIN ¥35ii20" 


BUILT BY 


FRANKLIN 
BOILER 
WORKS 

Co., 


TROY, N. Y. 


SALES OFFICE 
39 Cortlandt St., 
New York, N. Ye 

















Safe 


BR 
New York, 50 Chu 


‘type B 


THE RUST WATER TUBE BOILER 


Simple 
Economical 
Durable 


THE RUST BOILER COMPANY, 


Pittsburgh, Pa. 


Birmingham, Ala., First National Bank Building. 


ANCH OFFICES 
rch Street. 


Write for Report of Tests by William Kent. Type O 




















so | TUDOR BOILERS 


WATER 
TUBE 


INCORPORATED 1834 


TYPES The Tudor Boiler Mig. Co., Cincinnati, 0. 








TANKS 
AND 

STEEL 
PLATE 


WORK 
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Bic romee 


1866 1908 


= — Arey 7 * ss 
« & y \ 
f’ &. . \ FORTY-FIRST ANNUAL 
| f eae \e STATEMENT. 


. Sy ug : JANUARY Ist, 1908. 
\Vertical Water Tube ONCGEEEIESA/(S] Capital 3 
\S "liege —— ae Reserves 2,053,326.74 


m Assets 4,060, 194.80 
Ever cleaned a boiler? Know how 


hard it is? If you have you will The HARTFORD was the PIONEER Company in the field of steam 
: : : iler insurance and it is the only company which makes a specia 
appreciate this boiler ata glance. of et does exclusively a steom boiler inspection and insurance 
ness, 

. The HARTFORD is the only Company whose entire talent and 
energy are applied to the study of steam, to thescientific construction 
and installation of boilers and to their periodical inspection by expert 
mechanics. 

The HARTFORD is now doing nearly ;% of the inspection and in- 
surance of steam boilers in the New England States, and nearly % of 
the entire amount done throughout the United States. 








CRUISE 
Boiler Tube Protectors 


will reinforce the ends of your tubes—where they 
become weak—and make the old ones as good as 
new. There’s money init. Particulars? 


CRUISE & COMPANY, 
144-150 Broadway, ELIZABETH, N. J. 


Telephone Nos. 745R—526R. 


Spd, UTeRPyPNNES TED eEgeT!-. 


wersceers 


oy CUTE TERT 

















AND SUPERHEATERS 


Is it laborious compared with usual forms ¢ All Flange Steel Construction 


Two 12” x 16” manholes open the Wickes 
Vertical Water Tube Safety Steam Boiler 
from top to bottom for inspection and clean- : RADliVve Se 
ing. Every tube can be looked through; i Ive St. 
every tube washed or scraped. Het ne Safety Boi ler Co. St.Louis Mo. 

Safe. 

Low cost of maintenance. 


— and heat abstracting effi- Wat er Tub e B ° il ers 


Absolutely dry steam. All Wrought Steel 


Ask us for Bulletins—sent free. 
Construction 


The Wickes Boiler Go. ||| Yams more = 


Mein Office and Works: : = =i ESTABLISHED 1865. 


Sales Offices: | ar hag |e Williamsport, Pa. 
1411 West Street B’Ild’g, West and Cedar Sts., New York City, me Su $3 ae = New York, Philadelphia, 
1139 American Trust BI’d’g, Chicago, Ill. oS RECO Re ae PO me Chicago, San Francisco, 
Penobscot B’Id’g, Detroit, Mich. Empire BlI’d’g, Pittsburg, Pa. : See — en 
601 Brown-Marx B’ld’g, Birmingham, Ala. ws 


Send for { a Logic and 
uperheater Logic 
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POSITIVE VENTILATION 


IS SECURED BY 


STURTEVANT ELECTRIC FANS 


They can be placed just 
where wanted with regu- 
lating rheostat in a con- 
venient location. Motors 
are of enclosed dust-proof 
type or semi-enclosed. 


Send for Bulletin No. 97. 


B. F. STURTEVANT CO., Boston, Mass. 


General Office and Works, HYDE PARH, MASS. 


NEW YORK PHILADELPHIA CHICAGO CINCINNATI LONDON 


Designers and Builders of Heating, Ventilating, Drying and Mechanical Draft Apparatus; Fan Blowers 
and Exhausters, Rotary Blowers and Exhausters; Steam Engines, Electric Motors and Steam Turbines, 
Pneumatic Separators, Fuel Economizers, Forges, Exhaust Heads, Steam Traps, Etc. 632 


FOR SALE 
One 50 H. P. Tandem Cylinder Gas Engine little 
used, at a bargain. Also 3 or 4—25, and 30 H. P. 


Gas Engines at a reduced price. Good as new. 
Ajax Iron Works, Corry, Pa. M OTO R S 


For Service 


Foster Superheaters ay 





























Increase capacity of boilers, give more power with less 
fuel, and prevent all loss and trouble due to wet steam. 


POWER SPECIALTY CO., 
111 BROADWAY, NEW YORK. 




















KEWANEE, TANKS 


We are the largest and best manufacturers of storage and pressure Stereotyper’s Cylinder Shaver and Belted Motor. 
tanks in the United States. The story is told. See Book No. 51. 
Send your specifications. 


KEWANEE Boiler Company {| TRIUMPH ELECTRIC Co. 





CINCINNATI, OHIO. 
KEWANEE, ILLINOIS. 


New York, 1 Madison Ave. Chicago, Great Northern Bldg. 
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General Electric Company 


Did you ever know of a 
shop going back to 
belts after using 





General Electric 
Individual 
Motor Drive? 


General Electric Motor Driving LeBlond Lathe. 


Everywhere through the wood- 
working shop, the machine 
shop, the forge shop and the 
foundry, GENERAL ELEC- 
TRIC MOTORS are replacing 
belt drive. 


There is no operation too 

small, no task too difficult to 

be satisfactorily and economi- 

cally performed with a separate 

motor for each machine. 
Lathes Saws 
Drills Planers 
Punches Shapers 
Shears Millers 

are a few of the machines com- 

monly driven by 


General Electric Motors 


If you are using belt drive 
it will pay you to investigate. 
1740 


Schenectady, N. Y. 


Sales Offices in 
all large cities 





Principal Office : 


New York Office 
30 Church Street 


THE LATEST 

PRACTICE IN 

GENERATOR 
DESIGN 


Is embodied in the ne Ww 
Northern Type ‘ L’ 
Generator for direct 
connection to engines, 
The trisected lamina- 
ted poles, affording perfect commutation, and the natural syste m 
of ventilation, insuring low temperature rise, used in the Type ‘‘L” 
design are points worthy of your investigation. 


Send for Bulletin 3355. The amount of practical generator informa- 
tion contained in this Bulletin will surprise you. 


NORTHERN ELECTRICAL MANUFACTURING COMPANY, 


Standard and Special Electrical Machinery. Direct Current — Alternating Current 


MADISON, WIS. 1062 


Northern Generator direct connected to Bayley Engine. 





Get Your Current 
At Low Cost 


Wherever there’s a boiler 
the Engberg Generating 
Set will furnish current 
for steady lights much 
more cheaply than you 
can buy it from _ the 
public mains. Let us send 
you descriptive circular. 


Engberg’s Electric & Mechanical Works 
St. Joseph, Michigan 











C@C 


GENERATORS 
AND MOTORS 


having nearly 25% more ven- 
tilating area than other ma- 
chines, are the coolest run- 
ning. They are also furnish- 
ed with the reaction type of 
brush holder—the best on the 


ENGINE TYPE GENERATOR. market. Get our catalogue. 


THE C @ C ELECTRIC Co. 


General Office and Works, GARWOOD, N. J. 
New York Office, 149 Broadway 
Boston, 115 Purchase Street 


Philadelphia, West End Trust Bldg. 
Agencies in all principal cities 











2 ee ee eee ee 
Otto Suction Gas Producers and 


‘ OTTO ENGINES are reliable and can 
be operated by men of ordinary intel- 
lige ace. 

J. A. Witter, Engineer for the Beaver 
Crossing Electric Light & Power UCo., 
Beaver Crossing, Neb., writes:— 

“Please send me a bouk of instruc- 
tions on handling and rurning your gas 
producer andengine. I have been run- 
ning this one on horse sense but that 
might not work at all times. Plant 
works fine.” 

This man, without special instruc- 
tions but with the use of ‘-horse sense” 
causes his plant to work fine. There is 
a volume of praise for “OTTO” ma- 
chinery in Mr. Witter’s short letter. 


The Otto Gas Engine Works, 


Philadelphia, Pa. 


STANDARD OF THE WORLD 
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GAS AND 
GASOLINE E 

HAVE WIPE SPARK IGNITER, positive 
acting and self cleaning. 

VERTICAL VALVES, mechanically op- 
erated, admit fuel charge into cylin- 
der at atmospheric pressure. 


un 
wn 





GAS FOR POWER 


Very Efficient. Very Economical. 


The Loomis-Pettibone System 


enables the use of any available fuel. A great 
item in some localities. Very desirable every- 
where. Type C apparatus is for 150 to 500 H. P. 
Write for catalogue No. 103. 


CENTER-LINE COUNTERBALANCING 
increases the efficiency and de- g 
creases the fuel bills. 

ACCESSIBLE DESIGN makes it a 
simple matter to keep Foos Engines 
properly adjusted. 


Get Catalog K. 


THE FOOS GAS ENGINE CO., SPRINGFIELD, OHIO. 


Power 2 Mining Machinery Co. 


New. York Office: General Offices: 
115 Broadway. Cudahy, Wis. 


PRODUCER 
GAS 


THE CHEAPEST POWER IN THE WORLD 











GAS PRODUCERS 


POWER ano FUEL GAS; 
COAL GAS & WATER GAS APPARATUS. 












GAS ENGINES, GAS PRODUCERS 
COMPLETE PLANTS INSTALLED 


THE GAS MACHINERY Co., 
LLEVELANDO, Oro. 





BROOMELL, SCHMIDT & STEACY CO., 
YORK, PENNSYLVANIA. 



























OVERCOME 
YOUR ALIGNMENT TROUBLES ! 


USE B-M-A 
FLEXIBLE LINK COUPLING 


The ideal method for connecting prime movers to 


GENERATORS, BLOWERS, COMPRESSORS, PUMPS, ETC. 


is the result of ten years oz practical experience in the design 
Standard sizes up to 500 H.P., but we design them to meet ped A ee for — duty. It is built in 35, 50, 75, 100, 150 
Il conditi R -P. sizes. mong its unusual features is our patented 

all conditions and will be pleased to learn of yours. system of vacuum governing, which gives a regulation only 
equaled by the steam engines. The many other good points 


THE BRUCE-MERIAM-ABBOTT CO., of tate most cconorsical souroe of power are fully doséribed 


1688=1692 Columbus Road, 
CLEVELAND, OHIO. 





THE MILLER IMPROVED GAS ENGINE CO., 
Springfield, Ohio, U.S. A. 

















ro DuBois Gas Engines 


deliver more power for the fuel they con- 
sume than any other engines made. They 
use natural or city gas, gasoline or pro- 
ducer gas. 


Write for Gas Engine Literature “G,” 


: | DUBOIS IRON WORKS, 
hes j ESTABLISHED 1877. 


805 Brady Street, DUBOIS, PA. 
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Not Made From 
Wash Drawings 


The cuts we show are made from 
engines we have built and delivered 
to purchaser, and they are giving 
steam engine satisfaction at a frac- 
tion of the cost, some of them in 
twenty-four hours’ service. The 
RIVERSIDE heavy duty gasengine, 
is wholly unlike any other and is 
built in twelve types and seventy- 
two sizes from 10 to 2500 H. P. 


Wealso Build a Complete Line of Gas 
Driven Air and Gas Compressors 


Riverside Engine Company, 
Oil City, Penna. 


New York City, 50 Church St. Pittsburg, 
Keenan Bidg. Cleveland, Holbeck Co., 924 Rocke- 
feller Bldg. Fitchburg, Mass., The Brown- Rus- 
sellCo. Atlanta, The W. E. Austin Co., Candler 
Bldg. Philadelphia, W P. Dallett, 49 No. 7th St. 
Indianapolis, Mr. F. Louis Egan, 1130 Congress 
Avenue. 







































75,000 HORSE POWER IN SUCCESSFUL OPERATION 


STRUTHERS-WELLS COMPANY, . - . 


WARREN GAS ENGINES 
SUCTION GAS PRODUCERS 


SATISFACTORY AND CONTINUOUS SERVIGE 
REGULATION AND ECONOMY GUARANTEED | 


WORKING PARTS 


FEW IN NUMBER 
EASY OF ACCESS 


ENGINES OF VERTICAL AND HORIZONTAL TYPES 


AND 








Warren, Penna. 




















GAS. GASOLENE, KEROSENE. ALCOHOL 


STATIONARY ano MARINE 


tt FAIRBAN KS 


416 Broome Street New York City 
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ENGINE AND BOILER BARGAINS 


ENGINES 
16 x 32 Buckeye, Automatic 
14 x 24 Atlas, Automatic 
1344 x 15 Taylor, Automatic 
12 x 18 Brownell, Automatic 
12 x 24 Wetherill, Corliss 12 x 14 Green, Automatic 
10 x 30 Hamilton, Corliss 12x 12N. Y. Safety, Automatic 


Also large assortment of Automatic and Throttling Engines of 
other sizes. 





20 x 42 Allis, Corliss 

18 x 42 Hamilton Corliss 
18 x 36 Wright, Corliss 
14 x 24 Wright, Corliss 


BOILERS 
84 x 18, 78 x 16, 72 x 18 High Pressure, 72 x 16, 66 x 16 and smaller 
sizes of Horizontal Tubular Boilers, also Vertical and Fire Box 
Boilers from 5 to 60 H. P. 


Heaters, Pumps, Tanks, Saw Mills, Iron Working Tools, etc., etc. 
Write for bargain list. 
We are the sole manufacturers ofthe celebrated ‘Leader’ 
Injectors and Jet Pumps. 
THE RANDLE MACHINERY CO. 
1768 Powers &St., CINCINNATI, OHIO. 





Lammert & Mann 


Engineers and 
Machinists 


157 S. Jefferson Street, CHICAGO 





WE MAKE A SPECIALTY OF 
Corliss Engine Repairs. Engines Indicated. 
General Jobbing. Repairing Engines, 
Pumps, etc., all kinds Special Machinery. 
Pulleys, Hangers, Shafting, etc. Oil Dash Pots, 











We Manufacture 
AN ECONOMICAL 
AND DURABLE 
ROTARY ENGINE 

Send for Catalogue. 


Ball-Cooley Engineering Co. 


316 HUDSON ST., NEW YORK CITY and 159 GREEN ST., BOSTON. 


ow @ 
m= 
\ 














CARL VON HARTZFELT, M. C., 


Denatured Alcohol from Natural Gas. 
Plans, specifications, estimates and supervision for 


Continuous Industrial Alcohol 
Distillery Apparatus, 
for light, heat and power purposes from natural gas 
and Portable Stills for vegetable waste matter. 
Economy and rapidity of construction a specialty. 
Unquestionable references. 


ACTING DIRECTOR OF 
THE CONTINENTAL NATURAL GAS ALCOHOL CO., 
WHEELING, W. VA., U. S.A. 
See Harper’s Weekly, Oct. 3, 1908. Patent Serial No. 450,294—cAug. 25 





You'll save unlimited time and money by re- 
boring your own cylinders with our Portable Bar. 


HUGH MATHEWS, KANSAS CITY, MO., U.S.A. 














ALBERGER TANDEM GAS ENGINES 


ACCURATE:REGULATION=:FOR: ELECTRIC:SERVICE-AUTOMATIC ‘CUT-OFF:::AND 


RITES»: FLY = WHEEL-GOVERNOR 


A.H.ALBERGER: COMPANY 


: 45 T0-600°H:.P.:USING-NATURAL GAS 695-697: ELLICOTT SQ. 
35:.T0'S00:H.P. USING: PRODUCER: GAS BUFFALO, N'Y 













ae POWER COSTS 
ag GUARANTEED 


a ee 

Le The American Diesel Engine 
od is not only the most efficient 
engine on earth but it burns the 
cheapest liquid fuel— 
crude oil. We can guar- 
antee a cost which no 
other engine can de- 

velop under test. 


Write fer Catalogue. 
AMERICAN DIESEL 
ENGINE CO. 

11 Broadway, N.Y. 











7 





Stays Where It’s Put 
And Is Frictionless 


It has a new efficiency for all factory and 
machinery bearings and its lasting power is 
remarkable. Sells for 25¢ a pound at all 
dealers, or direct from us in 50-lb. trial 
boxes. Try it. 


REEVES PULLEY CO. 


COLUMBUS, IND. 
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They don’t send me out with every 
engine they sell, because strictly 
speaking I’m not a Mechanical En- 
gineer. I hear a lot of engine talk, 
tho, for the State of Wisconsin builds 
more Corliss Engines than any other 
four states. I know something about 
“higher speed’? Corliss Engines and 
“COMPLETE EXPANSION” Gas 
Engines and I'll tip you off next 
week. 


Wisconsin Engine Co., 
Corliss, Wis. 


Buffalo Vertical Engines 


Marine Type 
Type ‘‘O”’ 






Single Double Acting 
Double Single Acting 
Double Double Acting 
Cylinder Below Shaft 


Double cylinder engines are built Class ‘‘A”’ 


Single vertical center crank engines are buiit 
Class ‘‘A”’ and “B” 


Buffalo Forge Company, 


ENGINEERS and MANUFACTURERS, 


19k Buffalo, New York, U. S. A. 

















BALLWOOD 
ENGINES 


are slightly higher in cost, but this is 
more than justified by their wonderful 
economy, efficiency and durability. 
No other “prime movers’ possess 


Ballwood Quality. We build 
Sinsle Valve 


Center Crank, Automatic Cut-off En- 
gines, single cylinder and compound; 


Gorliss Vaive 
Non-releasing Gear Engines, both ver- 
tical and horizontal — simple and 


compound. 
Also Welded Flanged Pipe And Bends 


WRITE FOR CATALOG. 


The Ball « Wood Go. 


Blizabethport, N. J. 


New York Sales Office, Cortlandt Building, 30 Church Street. 














SHEPHERD 
ENGINES 


There’s an old say- 
ing: ‘The best is al- 
ways the cheapest;”’ 
and your own exper- 
ience has proved it 
true a hundred times. 

The tailor - made 
suit costs more than 
the ‘“‘hand-me-down” 
but it lasts so much 
longer and feels so 
much better that it’s 
cheapest in the end. 

It’s just so with SHEPHERD Engines. They 
cost a little more at first, but every extra dollar 
means quality. 

Not frills or fancy trimmings, but perfect bal- 
ance, close regulation, fine material, and lots of 
it where needed. Every possible effort, in fact, 
of skilled and honest workmanship toward the 
perfect engine. That’swhy “They’re cheapest in 
the end.” 

Write for catalog and particulars. 
































SHEPHERD ENGINEERING CO. 
Williamsport, Pa. 
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Skinner Gngines 


have set a new mark for maintained economy, 
close regulation and perfection of lubrication. 


SKINNER ENGINE COo.,_ - 


ERIE, PA. 








The Ohio Corliss Engine 


\ For hard work, heavy loads and 
L Alli high-speed, the Ohio shows close 

SN; af, regulation and runs smoothly and 
USE quietly. 


THE GRIFFITH & WEDGE CO. 


Est. 1840. ZANESVILLE, OHIO 








CORLISS ENGINES 


Simple, condensing and compound, 50 H. P. to 2000 H. P. Com- 
I g ; . : . 
plete steam power outfits for every service, Super- 
ior in workmanship and _ performance. 


THE BASS FOUNDRY & MACHINE COMPANY, 


FORT WAYNE, INDIANA. 








KERR TURBINE 


Drives 


PUMPS 
GENERATORS 
BLOWERS 


Write for bulletin describing our direct 
connected units. 


KERR TURBINE CO 


WELLSVILLE, N. Y. 

















DE LAVAL 


Steam Turbine Motors 
Steam Turbine Dynamos 
Steam Turbine Blowers 
Steam Turbine 
Centrifugal Pumps 
Electric-Motor 
Centrifugal Pumps 












De Laval A, C. Motor-Driven Pump, Send for Catalog No. 20. 


DE LAVAL STEAM TURBINE CO., Trenton, N.J. 








For small and medium sized plants our 


OIL ENGINES 


are cheaper, simpler. more compact than any other motive 
power. 8 H. P. hours per gallon of cheap oil. 


5315 H.P. used by Baldwin Locomotive Works 


The “De La Vergne”’ Vertical two-Cycle 4 to 25 H. P. 
“‘Hornsby-Akroyd” Horizontal Four-Cycle 2 1-2 to 250 H. P. 


| DD =e 87 Na 6 = 2 OS 





Y nd CAN GE oe 8 = CO.R 


Foot East 138th Street, NEW YORK. 








in the demand for Cooper Corliss Engines 
has, within the last few years, compelled 
us to more than double our manufactures 
ing facilities. Ask for particulars. 


THE C. & G. COOPER CO. 
Mt. Vernon, Ohio. 


BRANCH OFFICES: 


New York, 918 Bowling Green Bldg.; Boston, 411 
Weld Bldg.; Pittsburg, 604 Frick Bldg.; Philadel- 
phia, Drexel Bldg.; Atlanta, 310 Candler Bidg.; 
Charlotte, N. C., Court House Square; Chicago, 
1539 First Nat’l Bank Building. 





The Remarkable Growth 
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The Engine For Hotels, 
Office Buildings And 
Hospitals. 


UPPOSE a giant 
S were to bounce a 
two- or three-ton 
rubber ball up and down 
in the basement of your 
building at a rate of 250 
times a minute. Would 
you notice any vibration 
on the upper floors? A 
similar thing occurs 
when you install, say, a 
single-cylinder 160-H.P. 
electric-light engine and 
run it at the same 
speed. 

The best that can be 
done to balance a single- 
cylinder engine is but a 
poor compromise. With 
no counterweight there 
is a powerful tendency 
to shift the engine to 
‘and fro upon the foundations. If the reciprocating parts are 
completely balanced, equal unbalanced forces are created in a 
vertical direction that have an effect upon the engine founda- 
tions similar to that produced by the bounding of the two-ton 
rubber ball. The engine designer usually takes the middle 
course—that is, puts on a counterweight about half heavy 
enough to counterbalance the reciprocating parts, so that in- 
stead of a two-ton rubber ball you have a one-ton ball. 

We offer you an engine that has no unbalanced forces 
whatever, that can in fact be set upon a light foundation, such 
as second-story concrete floors, without bolting down, and can 
then be run at full speed without producing the least tremor. 

Such an engine is the American-Ball Angle Compound, 
which has two cylinders set at right-angles so that the resultant 
of the forces produced by the reciprocating parts can be exactly 
balanced in all positions by a single counterbalance. This 
arrangement results furthermore in a 
marked saving of room. 





There is like- 
wise a saving in weight, since, due to 
the even 







much less 
flywheel capacity is required, especially 
for driving alternators. 


turning moment, 


The more even turning moment 
and lighter flywheel also result in less 
wear on the bearings. The fact that 
the engine is com- 
pounded reduces the 
steam consumption © 
by 25 per cent. as 
compared with a sin- 


gle-cylinder engine. 


Before finishing the plans 
of your engine room 
get Bulletin No. 14 


The American Engine Co. 


22 Raritan Ave., Bound Brook, N. J. 


1l 








Chuse Four Valve Engine 


The best 
possible 
combination 
of economy 
and simpli- 
city for the 
high rotative 
speeds of 
standard 
generators, 
50 to 300 
K. W. 
Catalog ? 


Chuse Engine & Mfg. Company 
MATTOON, ILL. 


& tS 


SE OMNES 











Ee oVEl 
MER 








The most efficient and economical 
power for all purposes. 
SEND FOR CATALOG. 








HEAVY DUTY 


CORLISS 


AND 
Piston Valve 


Engines 





Mesta Machine Company 
Pittsburgh 











Gomplete Power Plants. 


THE VILTER MANUFACTURING COMPANY, 
854-894 Clinton St., MILWAUKEE, WIS. 


CORLISS 
ENGINES 


ICE 
MACHINES 
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Close Regulation of Speed 
Least Conduction of Heat 
Small Clearances 

Free Steam Openings 

and Free Exhaust. 


Write today for Catalog 61. 


* Fitchb 
itchburg 
> 
Steam Engine Co., | | 
Geo. H. Connor, 509 Mutual Life Bldg., Philadelphia. E. H. Ludeman & Co., 165 Broadway, 


e New York. H. J. Gebhardt, 1419 Fisher Bldg., Chicago. W.C. Teas, Chattanooga, 
Fitchburg, Mass. Tennessee. Western Trading Co., San Francisco. 











HEWES & PHILLIPS 
IRON WORKS 


NEWARK, N. J. 


IMPROVED PATENT DOUBLE 
PORT CORLISS ENCINES 


SIMPLE, TANDEM ano CROSS-COMPOUND 
CONDENSING AND NON-CONDENSING 


HEAVY DUTY OR CIRDER FRAME 


COMPLETE MOTIVE POWER PLANTS A 
SPECIALTY 
















THE 
HARRIS 
GORLISS 


Two ‘‘Sample’’ Features 
OF THE 


Harris-Corliss Engine 


The Brown Patented Releasing Gear, which is | 





the simplest and best ever applied to an engine. 
The Porter Regulator, which has heavy balls 
and counterweight, giving great power and 
sensitiveness at high speed. Write for others. 


WM. A. HARRIS STEAM ENGINE CO., 
PROVIDENCE, R. I. 














These engines operate 
smoothly and noiseless- 
ly, without excessive 
heating—and this goes 

for severe continuous 
- vs Cx service. 


““ERIECO”’ 





Ask for the catalog. 








Erie Mfg. & Supply Co., 
1203 Peach St., Erie, Pa. 
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BUCKEYE ENGINE COMPANY, | 
SALEM, OHIO 


BUILDERS OF HIGH CLASS 


STEAM AND GAS ENGINES 


HIGH IN DUTY, SUPERIOR IN REGULATION 
AND 


ee iad 























s 
ABSOLUTELY RELIABLE 
CORRESPOND WITH US BEFORE PURCHASING 
CATALOGS ON APPLICATION 
Reisen 
a6 99 
The Rathbun Gas Engine ( The main bearings are generously lined with genuine babbitt and are 
—md~é + > adjustable or removable without disturbing any other part of 
“ s = the engine. 
| = 4 The crank shafts are of nickel steel. 
my = The exhaust valves and cagesare water cooled and the valve stems are 
si /& equipped with sleeves which eliminate corrosive wear from 
as exhaust gas. 
é - b> The plan of circulation insures water of lower temperature in valves 
= : and head than in cylinder. 
rs & ~\ The combustion chamber has the minimum radiating surfaces. 
— . oe . . . 
es) The ignition point is automatically controlled by the governor. 


Multiple operation of direct connected alternators guaranteed. 











We contract power plants complete;- including producers THE RATHBUN-JONES ENGINEERING co. 
ee ne See ae «=985 SPENCER STREET TOLEDO, OHIO 








FLEMING-HARRISBURG ENGINES 


are known the world over for their satisfactory i 
and economical operation in all kinds of diversi- 
fied service—built 





ae ae Va a fl ey N 

Simple, Tandem and ia @\= Wramf!) = 
Cross Compound is st 

inboh Single and 4-Valve Types 


Harrisburg = ana Machine Works, 
Harrisburg, Pa., U. S. A. 


Selling Offices in all principal cities, 
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Phoenix Iron Works Gompany 


BUILDERS OF 
AUTOMATIG GUT-OFF ENGINES fl 
ALSO ) 


BOILERS, HEATERS, TANKS AND 
GAS GONDENSERS 






General Offices and Works: . - MEADVILLE, PA. 








THE CLARK HEAVY DUTY CORLISS ENGINE 


Valve travel never varies. No other 
Corliss engine has this advantage. Re- 
sult perfect valve seats. Cuts off at all 
loads. As quick as the releasing gzar. 
Heavy duty bed with bored guide. 
Main bearings half diameter of pistons. 
Lengthin proportion. Outboard bear- 
ing pedestal type. Adjustable in all 
directions. And self-oiling, Shaft 
swelled between bearings, Wheels 
above ten feet in diameter in halves. 
All wheels have splithubs. Our engines 
are unequaled for low steam consump- 
tion, perfect regulation, long life, nom- 
inal repairs, beauty of design. Perfect 


THE CLARK BROS. CO., ~ Belmont, N. Y. ar argue 2 heaglaaamaaaay 














CORLISS ENGINES. 
Simple, Tandem and 
Cross Compound 


From 50 to 3000 H. P. 
Heavy Duty or Girder Frame, 


ST. LOUIS IRON and 
MACHINE WORKS, 


Main Office and Works, St. Louis, Mo. 
New York Office, 135 Broadway. 

















Rice & Sargent Corliss Engines 


ARE NOTED FOR 
Reliability, Economy, Overload Capacity and 
Speeds Higher than Other Corliss Types. 
RESULT—Lowest Final Cost of Power 

The illustration shows RICE & SARGENT 
engines operating Alternating Current Generators in 
Parallel at too R.P.M. 

The maximum capacity of the plant shown is 
12000 H.P. 

DESIGNED AND BUILT BY 

PROVIDENCE ENGINEERING WORKS 

Main Office and Works PROVIDENCE, R. I. 
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George H. Corliss. 


STEAM ENGINES 


STEAM TURBINES 


Sole Builders For Wilkinson Steam Turbine Co. 


Greene-Wheelock. 


DIESEL ENGINES | 


Sole Builders For American Diesel Engine Co. 




















American & British Mfg. Co. 
General Offices—CORLISS WORKS. PROVIDENCE, R. I. 











unenimeiateiia one 
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The Best Dynamo Driver 
And The Best Dynamo 
Driven 





Ridgway Engines and Generators 
run together with such perfect 
balance, speed and regulation that 
they have no near rivals in eco- 
nomic electric generation. Full 
details on request. 


Ridgway Dynamo & Engine Co., 
Works, Ridgway, Pa., U.S.A. 






















Allan Metal Faced 
High and Low Pressure Pistons 
Keep the cylinder in a smooth and 
polished ‘condition. 
Overcome excessive wear. 
Cannot under any condition score the cylinder. 
Write for our Booklet 
The Heart of the Engine 
The Seat of Power. 


i | 5 





re] ae 8 


~ A. Allan & Son 


DPnventors and Sole Manufacturers 


482 Greenwich St., New York 








| 
| 
| 
| 
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THE 
BALL 
ENGINE 


°9 


ERIE; PA. 











Sar 


Cross Compound Non-Releasing Valve Gear Corliss Engine 
Direct Connected to Generator, in Dean Electric Co. Plant, Elyria, Ohio: 





NEW YORK, N. Y., 39 Cortlandt St. 


L. COPPELSTON, Mgr. 


PHILADELPHIA, PA., 1001 Arcade Bldg. 


H. P. PENFIELD, Mor. 





SALES OFFICES 


CHICAGO, ILL., 1526 Monadnock Block. BIRMINGHAM, ALA., 601 Brown-Marx Bldg. 
W. A. KREIDER, Mor. H. W. CANNING, Mgr. 

ST. LOUIS, MO., 1213 Chemical Bldg. SEATTLE, WASH., 1112 American Bank Bldg. 
O. L. COLLINS, Mgr. J. C. CORBIN, Mor. 





In Every Detail The Rollins Leads 














Ask for our catalog and study the details of 
construction, such as high carbon steel piston, 
short direct steam passages, powerful pillow 
blocks, etc. Rollins engines are daily making new 
records for economy, convenience and durability. 


THE ROLLINS ENGINE Co. 








Pacific Coast Representatives—Armstrong-Kreling Machinery Co., San Francisco, Cal. 


29 Mason Street, Nashua, N. H. 




















The Shop That Rebores 
Your Cylinders 


will charge as much or more than we charge and 
we will save you the tearing down, trucking trouble 
and time that would be loss to your plant, if you 
sent the cylinder away. 
Ammonia Cylinders Indicated. 
H. B. UNDERWOOD & COMPANY 
ESTABLISHED 1870 


1021 Hamilton St., Philadelphia, Pa., U. S. A. 
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MINNEAPOLIS STEEL“»MACHINERY CO MINNEAPOLIS 








POWER PLANT 
oF THe P 
Aasracen Licnt & PowerCea 


44 
sSscvu as =/er 


Zz IZ GAS ENGINE 


9 
Q: 
‘N 


ZocokW Gen ERATOR 


| 
7 
XS 
GAS ENGIN N 
Pe. a a oe ~ wot 
6 
600 H.P. Wenzel Producer Gas Engines Driving Alternating Current Generators 





The above is a plan of a municipal Electricat Power Plant showing 
Gas producers, wet and dry Gas Purifiers, Gas Engines and Electric 
Generators. 


Suction Producers, operating on anthracite pea coal are employed. 
A considerable saving in floor space, the absence of a stack pouring 
out volumes of black smoke, and 


A SAVING OF APPROXIMATELY 60% IN FUEL COST 


are some of the many advantages of a 2swengzel Producer Gas Power 
Plant over a steam plant. 


We have been building Producer Gas Power Plants for the past 
four years and during this time have installed about eighty. Two of 
these have been destroyed by fire, the rest are in daily operation. 


Not one of these plants has exceeded our guaranteed maximum 
coal consumption of 1 to 1% pounds of coal fed to the producer per 
Horse Power Hour delivered by the Engine at normal load. 


We build these plants in sizes from 30 to 1500 H.P. 
WRITE US FOR OUR CATALOG 
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THE MAN WHO SIGNS 
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A Yearly Oil Contract Commits Forgery Against 
Himself And Pays The Penalty Of Being Tied Up 
Twelve Months When He Might Be Free To Use 


KEYSTONE GREASE 


8 


You'll see the folly of signing an oil con- ¥ 0 
tract as soon as you have given KEYSTONE 
GREASE atrial on your machinery. fea __/P 


REGI U.S. PAT: OFF. 
You'll find that ‘‘ KEYSTONE” gives far better results, practi- 
cally annihilating friction; requires only a fiftieth as much atten- 
tion; does not melt and run away, or gum and clog up bearings; 
and outlasts the best oil 50 times over. 
KEYSTONE GREASE is perfectly pure and it has a_ natural 
body, containing no talc, rosin, asbestos, graphite, acid, etc. It 


makes an actual power saving of from 25 to 75%. Think it over 
before the oil man gets you again. 


SEE OUR ADVERTISEMENT ON PAGE 3 


KEYSTONE LUBRICATING CO. 


DEPARTMENT B 


PHILADELPHIA, PA. 

















New Env!and Office, 10 Oliver St., Boston, Mass. 
Chicago ‘fice, 1210 Tacoma Bldg. 
North: ern Office and Warehouse, 502 McPhee Building, Denver, Col. 


New York City Office, 96 Warren Street. 
Southern Office, 610 Chartres St., New Orleans, La. 
San Francisco Office and Warehouse, 268 Market Street 
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STOP AND CONSIDER 


the temperature of high pressure, super-heated steam. 

You will see at once that no packing made of vege- 
table fibre, rubber, cotton, duck, flax, can stand the 
intense heat. 


PALMETTO 
PACKING 


is made ofa mineral substance that heat cannot 
affect—perfect lubrication of each strand keeps it 
soft and pliable in service. 

Palmetto is the packing for efficiency and long life 
under exacting conditions. 


Send for FREE working samples and satisfy yourself. 
GREENE, TWEED & CO 


Sole Manufacturers 
109 DUANE STREET, NEW YORK 
































The comparison 
of power cost 


between mechanical drive with shafting and belting 
and individual-motor drive, while varying with the 
conditions, varies only as to the degree of saving ef- 
fected by individual-motor drive. The more compli- 
cated the transmission system, the greater the saving. 
With individual drive, shafting and belting need not 
be considered, simply wires. You can run wires any- 

















Westinghouse Motor Driving 6x12 Aldrich Quintuplex Pump 
Designed to deliver 425 gallons per minute against 1100 feet 


Westinghouse Electric & Mfg. Co., 








Cleveland Detroit Minneapolis: Philadelphia Salt Lake City 


Dallas Kansas City New Orleans Pittsburg San Francisco 
: inna Denver Los Angeles New York St, Louis Seattle 
Canada : Canadian Westinghouse Co, Ltd., Hamilton, Ontario. Mexico : G. & O. Braniff & Co., City of Mexico. Syracuse 























